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Letter from the Editors
Welcome to Volume 9 of the James Madison Undergraduate Research Journal! Volume 9 contains
six pieces from five JMU colleges: CAL, CHBS, COB, CSM, and CVPA. Our journal continues to be
an interdisciplinary space that provides a platform for student scholarship from across campus. The
breadth of academic disciplines contributes to our international presence. Through nine volumes,
JMURJ articles have been downloaded in 195 countries around the world.
To our authors, we appreciate the hard work you dedicated throughout the writing and revision
process. Volume 9 engages significant social conversations: depictions of colonialism in the arts,
caregivers’ mental health, same-gender parenting, critical analysis of religious texts, cryptocurrency
markets, and human genetic evolution.
Of course, highlighting this broad range of scholarship would not be possible without our faculty
reviewers. In Volume 9, we relied on 39 faculty reviewers to assist us throughout the publication
process. We appreciate your expertise and encouragement of student scholarship across campus.
The JMURJ Editorial Board also deserves a moment of acknowledgment. Over the course of this
past year, with the guidance of Managing Editor and sole returner Tori Carpenter, our Editorial
Board transformed from a room full of new faces to a team which has dedicated countless hours to
screening, copyediting, fact-checking, and design.
And, finally, thank you for reading Volume 9! While you enjoy this volume, we are hard at work with
new authors, new pieces, and new reviewers. We cannot wait for you to see what we do next.
The JMURJ Editorial Board
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Postcolonialism
and the Missionary Experience in
The Book of Mormon

Diana Witt
Photo credit: “Empty theatre” by Paolo Chiabrando on Unsplash

Abstract
In their irreverent 2011 musical, The Book of Mormon, writer-composers Matt
Stone, Trey Parker, and Robert Lopez satirize the work of Mormon missionaries.
This paper analyzes the musical’s book and lyrics, its cultural context and reception, and postcolonial scholarship. The paper argues that while The Book of Mormon operates as a postcolonialist text by critiquing cultural hegemony, it also
reinforces stereotypes and practices present in colonization like othering and cultural colonialism.
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Two bright-eyed Mormon missionaries experience culture shock when they leave their cushy
life in the United States for their mission in a wartorn area of northern Uganda. The Book of Mormon, a 2011 musical by writer-composers Matt
Stone, Trey Parker, and Robert Lopez, introduces characters and a story that satirizes Mormonism, the missionary experience, and colonialism.
While The Book of Mormon critiques missionaries’ encounters with indigenous people and cultural hegemony, it reinforces stereotypes, othering, and cultural colonialism.
The Book of Mormon
and devout protagonist Elder Price, who is disappointed to be sent on a mission to northern
Uganda with his sidekick, the quirky and unsure
Elder Cunningham. After arriving in southeastern Africa, the pair is immediately thrown into
the danger and destitution that the Ugandans
live in. Aggressive warlord General Butt-Fucking
Naked rules the people and threatens female
genital mutilation. AIDS runs rampant in the
community. Despite the challenges, Elder Price
and Elder Cunningham successfully convert the
Ugandans. The Ugandans’ version of Mormonism, however, ultimately takes a different form.

In popular culture, LDS Mormons are
often associated with big families and
fresh-faced young people going door to
door to spread the word.
Mormonism was founded by Joseph Smith,
a prophet who allegedly received the word of
God. Smith preached that God and humans
were of the same order. The religion has continued to grow and, in 2020, approximately sixteen
million people were members of the religion
now known as the Church of Jesus Christ of Latter-day Saints (LDS; “2020 Statistical Report”).
In popular culture, LDS Mormons are often associated with big families and fresh-faced young
people going door to door to spread the word.
As Richard Bushman notes in Mormonism: A
Very Short Introduction, “All these [images] sug-

gest that Mormons are happy, uncomplicated,
kindly, and innocent—if perhaps naive” (2). The
creators engage this stereotype, revealing how
it can be rooted in truth but also challenged
to show how the characters can be complex.
Along the way, they poke fun at the history of
the Church. In “I Believe,” Elder Price lists the
touchstones of the faith. Here, the creators cast
doubt on the Mormon beliefs: “I believe that
God has a plan for all of us. I believe that plan
involves me getting my own planet.”1 They also
reveal some of the racist roots of the Mormon
faith by saying, “And I believe that in 1978 God
changed his mind about black people!”

By characterizing its protagonists
as ignorant and naive, the musical
invalidates their sense of
cultural superiority.
The musical uses this satire to critique the missionary process and, in some parts, colonialism.
Colonialism relies on the “colonizer’s assumption of their own superiority” (Tyson 400). The
protagonists, Elder Price and Elder Cunningningham is airheaded and frequently lies. In the
song “Making Things Up Again,” Elder CunHe spreads false hope to the Ugandans by embellishing the Mormon teachings: “The Lord
said to the Mormon prophet Joseph Smith ‘You
shall not have sex with that infant!’” Elder Price
is self-serving, even though he claims to be
devout and subservient to God. Both of them
have an air of naiveté, as they are thrown into
their missions when they are young adults. Elder
Price explains through song that he is going to
change the world: “Something incredible. I’ll do
something incredible. I wanna be the Mormon.
Who changed all of mankind.” By characterizing
its protagonists as ignorant and naive, the musical invalidates their sense of cultural superiority,
offering a momentary postcolonial lens.
1 All song lyrics are taken from “The Book of Mormon (Original
Broadway Cast Recording)” available on Spotify.
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We Were Othering the Mormons

respects, “Hasa Diga Eebowai” shifts away from
a certain African stereotype and therefore functions as an anti-colonialist work. The subverted
stereotype, however, still portrays the Africans in
a negative manner by furthering the point that
they are rough talking and antagonistic. In this
way, it promotes colonialist ideals.

Much of the initial controversy regarding The
Book of Mormon centered on its critique of
Mormonism. In a 2011 NPR interview with Stone
and Parker, the questions centered on religion,
rather than race, and Stone and Parker did not
mention how race played a role in the production. When Stone and Parker discussed why
they chose the setting of Uganda, they said they
Even The Book of Mormon plot
wanted a place where the people speak English.
According to the Pew Research Center, Ugan- points grounded in truth can stigmatize
da’s population is predominantly Christian, unUgandan culture and Africa more
like parts of northern Africa which have a highbroadly.
er Muslim population (“Chapter 1”). Stone and
Parker narrowed in on the northern region beEven The Book of Mormon plot points groundcause of the humanitarian crisis there.
ed in truth can stigmatize Ugandan culture and
The musical is not supposed to be a direct re- Africa more broadly. For instance, the musical
- focuses heavily on HIV and AIDS, which are
neric, war-torn worst place on earth.” This illu- extremely prevalent in the region of northern
minates that Stone and Parker did not approach Uganda. According to Peter Atekyereza in his
writing with a strong emphasis on the Ugandan 2014 African Sociological Review article titled
experience. Their story is generalized so that “Deprivation, HIV and AIDS in Northern Uganit could apply across different countries. Writ- da,” “Sub-Sahara Africa still accounts for almost
er Herb Scribner addressed this glossing over 69% of HIV/AIDS despite having 10% of the
of racial issues in a 2020 Deseret News article: world’s population” (92). The disproportion“While I knew it skewered religion and insulted ate rates of infection could be caused by facLatter-day Saints, I hadn’t heard anything about tors such as poverty, family disintegration, civil
racial concerns surrounding the musical. It felt strife, and lack of sexual regulation. There is also
inappropriate. It didn’t feel right.” Here, Scrib- evidence that cultural practices regarding havner suggests that the creators’ lack of attention ing multiple sexual partners have an effect on
to the racial implications in the musical takes the number of infected individuals (Atekyereza
away from its impact. By failing to address these 93). While the association of northern Uganda
issues, they devalue their importance to the sto- with AIDS is rooted in truth, the portrayal of the
ry and miss an opportunity to make a statement Ugandans’ demeanor surrounding this aspect of
their life can lead to othering.
about how race affects cultural perception.
The musical’s lack of attention to racial implica- Othering
individuals who are different as subhuman. It
Eebowai.” In their interview, Stone and Park- involves framing colonized people as “other”
er called “Hasa Diga Eebowai” an “anti-Lion or “savage.” Critical Theory Today author Lois
King” song. It presents upbeat tempos and jol- Tyson writes in her chapter on postcolonial critly thump of the drums, but the message of the icism that “The ‘savage’ was usually considered
song is much more grim. “Hasa Diga Eebowai” evil (the demonic other) as well as inferior” (401).
is a saying that helps the people get through The Ugandans swear frequently, cursing God.
their day, but unlike “Hakuna Matata” from The These stereotypes are evident in the musical’s
Lion King, it does not mean no worries. The warlord character called General Butt-Fucking
song title translates to “Fuck You God.” In some Naked. He is associated with aggressive, violent
8
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tendencies. In one scene, he shoves the Book of
Mormon up Elder Price’s rectum. The Ugandans
take a passive attitude to the disease ravaging
their village. One Ugandan describes having
“maggots in my scrotum.” The depictions of the
Ugandans as out of control and unclean positions them as other, which prevents the musical
from functioning as a critique of colonialism.

The exaggerated stereotypes are
directed at a theatre audience that may
not have the background knowledge to
balance them with reality.

lonial discourse representing Africans” (Mudimbe-Boyi 84). The Book of Mormon does critique
the colonialist ideals of the mission experience
through its depiction of Mormonism and the
Mormon characters, but it lacks a realistic presentation of how the native people are harmed
by the missionary discourse.
The missionary dynamic also informs how the
musical deals with hegemony. Hegemony is a
colonialist practice in which one culture views
itself as superior. In Hegemony: The New Shape
of Global Power, John Agnew posits that Americans consider other cultures to have a “lessness,” in that they are less blessed when it
comes to consumption, technological advancements, and social aspirations (6). In The Book of
Mormon, Stone, Parker, and Lopez both critique
and promote the perception of lessness that hegemony licenses. In the song “Sal Tlay Ka Siti,”
one of the young women in the village, Nabulungi, sings about wanting to go to Salt Lake
City. She has a highly romanticized and fantastical idea of the city: “My mama once told me

The interpretive challenge is compounded by
the fact that the exaggerated stereotypes are
directed at a theatre audience that may not
have the background knowledge to balance
them with reality. Since the culture of northern
Uganda is not often represented in contemporary American media, mainstream tourists and
theatregoers who see the musical may not recognize the satire. Moreover, according to an
annual demographic report conducted by the By emphasizing how absurd her perception of
Broadway League and reported by the New York the Elders’ lives is, the creators indirectly show
Times, 77% of the Broadway audience in 2018 how the Elders’ sense of superiority depends on
was white (Paulson). These viewers and similar
the stories. But these untrue stories still impact
by exaggerated or even inaccurate depictions cultural interactions. Later in her song, Nabulungi sings, “Sal Tlay Ka Siti. A land of hope and joy.
of northern Uganda and Africa more broadly.
And if I want to get there. I just have to follow
that white boy.” This lyric furthers the percepThe Price of Evangelism
In “Missionary Writing and Postcolonialism,” tion of Uganda as a third world country, a place
Elisabeth Mudimbe-Boyi argues that the written the natives want to leave. It also perpetuates the
discourse surrounding Christian missions in Af- white savior trope, conveying that the Ugandans
rica reveals a duality of intentions (83). On one have to rely upon the Mormons, thus stripping
hand, the missions aimed to evangelize Africans. the Ugandans of their agency.
In this process, European Christians also aimed
to colonize Africans, attempting to “civilize” Hello Cultural Colonization!
and alter native cultural expressions. Evolution Cultural colonization, which is when a dominant
“The missionary enterprise, like the colonizer’s, ics onto a receiving culture, is a type of “psychois framed in the discourse of evolution, progress logical inheritance” that devalues and eventually
(with reference to primitiveness and the lack of eradicates the pre-colonial culture (Tyson 400).
development) and personal growth (with refer- In The Book of Mormon, the Mormons spread
ence to paternalism), which are part of the co- culture to the Ugandans in the form of religious
Volume 9
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tenets. In this way, religion and culture feed into
each other. In Christian Moderns: Freedom and
Fetish in the Mission Encounter, anthropologist
Webb Keane describes the very existence of a
rigid separation of religion and culture “politically dubious” (86). Missionary ethnography is
often characterized by “the tension between
the relativizing perspective and the vocation to
change the native” (Keane 98). Missionaries of
the nineteenth century strove to overlook cultural differences between them and the native
people in hopes of spreading the Gospel. Yet,
as Keane notes, this distinction was not always
clear: “Although the missionaries had the task of
ing it, the natives were supposed to decide for
themselves which parts of their previous culture
were compatible with Christianity. Of course,
in practice, the natives were hardly left to sort
through the culture themselves” (98). Culture
may not always be synonymous with religion,
and the missionary dynamic can strip native
people of parts of their cultural identity. When
Christian tenets clash with native culture, native

culture but can still affect it. The musical portrays a hybridity of the Ugandan and Mormon
lifestyles. In this way, both religion and culture
exist on a spectrum. According to anthropologist Hans-Rudolf Wicker, they are not rigidly
whole. But ultimately, the Ugandans do convert
to Mormonism, thus undermining any potential
of keeping their culture intact.
The Book of Mormon explores culture erasure
heavily in its second act. By the end of the show,
the Ugandans are clearly the subjects of cultural
colonization, as they accept the Mormon faith.
opening number, “Hello!” the Mormons ring
doorbells to preach the Book of Mormon and
spread the word. In the last song of the show,
the Ugandans are shown doing the same. The
success of the Mormons’ mission undercuts the
postcolonial critique by suggesting that they
prevailed. The strength of the satirical elements
of the book and score lie in the scenes in which
Mormonism is critiqued. By resolving the plot in
a manner where the Mormons prove successful,
the creators fail to critique missionary structures.

Ultimately, the Ugandans do convert
The Nature of Art
to Mormonism, thus undermining any Storytellers have a responsibility
potential of keeping their culture intact.
The Book of Mormon shows how the Ugandans
maintain their sense of culture even through
their acceptance of Mormonism. When Elder
Cunningham is teaching the Ugandans scripture, he fabricates a story inspired by Star Wars.
He also responds to their cultural norms with
unto the Nephites: ‘I know you’re really depressed, what with all your AIDS and everything
but there is an answer in Christ.” In the song
“Joseph Smith American Moses,” the Ugandans
put on a pageant, showing off what Elder Cunningham has taught them. Their version of Mormonism includes the same main ideas—belief in
the prophet, faith in God, and devotion to scripture—but they adapt the teaching to their way
of life. They show how religion does not replace
10
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to their audi-

about certain cultures. In her TED Talk, “The
Danger of a Single Story,” author Chimamanda Ngozi Adichie explains how representation
can alter perceptions of culture. She details
experiences from her youth, in which she read
books about British and American children. She
then describes going to college and having her
roommate assume that she must listen to tribal
music since she was from Africa. Here, Adichie
illuminates how homogenizing African experiences in the media can both license viewers to
see all of Africa as a single country and block
viewers from understanding that cultural similarity between Americans and Africans is possible.
When the only story being told is characterized
by poverty, the media-consuming society can
develop misconceptions regarding the culture
behind that story.

When it came out in 2011, The Book of Mormon received excellent reviews and won nine
Tony Awards, including Best Musical. In the age
of the Black Lives Matter movement, there is a
greater emphasis on racial sensitivity in Amer-

Author’s Note
Diana Witt

Diana Witt (‘22) is a Theatre and
Independent Scholars (with a
focus in writing) double major
with a minor in Honors Interdisciplinary Studies. During her
time at JMU, she has been recognized by the Kennedy Center American College Theatre Festival for her
work in theatre journalism. She has been a part
of JMU’s Semester in London program and The
Second City’s Comedy Studies semester. Diana
extends her gratitude to Dr. Dennis Beck for
his support in developing her project and the
JMURJ
ing her paper.

Matthews, who wrote and starred in the musical
Witness Uganda, spoke out in a much-shared
Instagram post against Broadway’s racist tendencies. After a long list indicting seemingly everyone associated with Broadway, and thus the
system as a whole, Matthews closed with this:
“And one more thing, Book of Mormon is racist.
There, I said it.” Josh Gad, who played Elder
Cunningham in the original Broadway production, acknowledged in a July 2020 interview that
the culture in 2011 affected how the musical was
received, saying, “I don’t know that the show
could open today and have that same sort of
open response as it did then.” Yet Gad argued Adichie, Chimamanda Ngozi. “The Danger of a
that the musical still had value at its core. He Single Story.” TED, July 2009, https://ted.com/
talks/chimamanda_ngozi_adichie_the_danger_
times, stating, “It is the nature of art to adapt.” of_a_single_story?language=en.
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Alzheimer’s and Patient
Caregiver Burnout
Madeline J. Hekeler

Photo credit: “Old woman is drinking tea in her country style kitchen” by Halfpoint Images, via Storyblocks

Abstract
The term “silent epidemic” is fitting for Alzheimer’s disease (AD), as its negative impact is widely felt but rarely discussed. Burnout among AD caregivers has become
an epidemic of its own as caregivers experience an increase in health risks, stress,
and financial burden. This literature review focuses on caregiver burnout and how
imperative it is that caregivers are better supported in their role. Researchers have
developed instruments to assess and intervene in caregiver burnout that have
shown effectiveness among caregivers and their families. Nevertheless, further
longitudinal research is warranted regarding more effective interventions, including stress management and social support mechanisms.
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Alzheimer’s disease (AD) is “a progressive neurologic disorder that causes brain cells to shrink
(atrophy) and brain cells to die” (Mayo Foundation, 2021, para.1). AD has high prevalence and
incidence rates. In 2019, it was the sixth leading cause of death in the US and the most common cause of dementia across the world (Mayo
Foundation, 2021, para. 2). The term dementia
serves as an umbrella term for when impaired
cognitive skills affect “a person’s ability to function independently” (Mayo Foundation, 2021,
para.1). Patients develop cognitive problems,
meaning they functioned at a higher level prior
to developing dementia. A patient suspected of
having AD cannot be officially diagnosed until
an autopsy of the brain has been performed (Ellison, 2019, p. 3).
AD not only has a tragic impact on those who
have been diagnosed with the disease but also
on their loved ones who face the pressures of
providing physical care, offering emotional support, and dealing with the financial burdens
associated with chronic illness. Caregivers are
responsible for developing the skills necessary
to deal with the interpersonal demands of the
individual as their cognition declines. The caregiving experience can be very overwhelming,
particularly because most caregivers are related to the individual suffering from the disease
and have no professional training. Watching a
loved one diminish before their eyes takes a toll
on their physical and mental health (Sörensen &
Conwell, 2011, p. 1).
There is no certification necessary for a relative
to take on the role of caregiver for an AD patient. It can be satisfied by a spouse, child, sibling, or professional caregiver. A caregiver can
be live-in, part-time, paid, or unpaid. In 2002,
Brodaty and Green found that
Most persons with dementia live at home
and are cared for by family and friends,
of whom approximately 77% are women,
73% are over 50 years of age, 33% are the
sole providers of care, 45% are children of
the patient, and 49% are spouses. (p. 891)
14
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A caregiver’s integration into the patient’s life
varies depending on family comfort and financial status. Therefore, it is important for families
to be aware of the symptoms associated with
burnout, so they can obtain the help they need
before their health takes a detrimental turn.
Healthy caregivers are imperative for fostering
healthy patients.

Overview of Caregiver Burnout

Caregiver burnout is “a state of physical, emotional and mental exhaustion” (Cleveland Clinic, 2019, para.1). Symptoms of caregiver burnout include fatigue, stress, anxiety, depression,
withdrawal from everyday activities, changes in
weight and appetite, and changes in sleep patterns (Recognizing Caregiver Burnout, 2020).
Confusion, unrealistic expectations, lack of control, unreasonable demands, and the inability
to recognize burnout symptoms are five factors
that result in caregiver burnout (“Recognizing
Caregiver Burnout,” 2020). Caregivers are an
integral part of AD research as active members
and advocates in treatment plans for patients.
They witness adverse effects, monitor progress,
and report back to doctors for AD patients. It
is imperative that caregivers are supported to
ensure the best possible outcome for both patients and caregivers.
Multiple factors contribute to caregiver burnout, including psychological, physical, social,
and financial burdens. Psychological morbidity
refers to the stress, depression, and anxiety that
a caregiver may experience and, according to
Jorge et al. (2019), is the number one predictor
in determining quality of life among caregivers.
In a 2011 meta-analysis, Sörensen and Conwell
reported that “compared to non-caregivers, dementia caregivers report higher levels of stress,
more depression and anxiety symptoms, and
lower levels of subjective well-being, self-efficacy, and anxiety” (p. 1). The reason AD caregivers experience higher psychological issues
is associated with the variety of symptoms and
unpredictable behavioral patterns patients can
display. Shua-Haim et al. (2001) identified three
risk factors for depression in caregivers of AD

patients: depression in the AD patient, an Activities of Daily Living (ADL) score of 12 or greater,
and the presence of hallucinations. Shua-Haim
et al. used an 18-point version of the Katz ADL
scale to assess the functionality of the AD patient and their ability to perform everyday tasks.
A higher ADL score indicates that the dementia
patient requires a higher level of functional assistance from the caregiver, adding to the caregiver’s responsibility and stress. Patients tend to
wander, have emotional outbursts, and act in
inappropriate ways (Sörensen & Conwell, 2011).
While their behavior is unintentional, it can be
mentally draining for caregivers. In 2005, Mahoney et al. analyzed anxiety and depression
among family caregivers of AD patients. The
study, based on 153 caregiver interviews, found
that “nearly a quarter of caregivers of people
with AD screened positive for anxiety and 10%
for depression,” which suggests the need for clinicians to be more aware of the warning signs of
those conditions. The researchers also found a
positive correlation between perceived physical
health and tendency to experience anxiety and
depression (Mahoney et al., 2005). Family caregivers may be at even higher risk of anxiety and
depression, as they can experience grief twice,
first watching their loved ones lose their unique
personalities and later watching their loved ones
die.
Poor physical health is commonly seen in caregivers experiencing burnout. Elevated levels of
stress hormones can cause “hyperglycemia (elevated levels of blood sugar), hyperinsulinemia
(elevated levels of blood insulin), higher blood
pressure (BP), and poorer immune functioning”
(Vitaliano et al., 2004, p. 14). If unmanaged, hyperglycemia and hyperinsulinemia can lead to
diabetes, obesity, or heart disease (Davidson &
Parkin, 2009, S331). A meta-analysis conducted
by Vitaliano et al. (2003) reported on studies
focused on physiological responses associated
with caregiver burnout, including antibody response to vaccines and viruses, cellular immunity, cardiovascular levels, metabolic measures,
and stress hormone levels. Their survey showed
that caregivers reported poorer global health

and took more medications for physical problems than non-caregivers. Furthermore, caregivers had 23% higher levels of stress hormones
and 15% lower levels of antibody responses (Vitaliano et al., 2003).
Social isolation in caregivers of AD patients is
rather common because the disease demands
more time, effort, and energy from caregivers
as it progresses. Caregivers’ ability to take time
for themselves diminishes and eventually social
and leisure activities become limited. According
to Brodaty and Pavlovic (1990), some caregivers
reported not seeing anyone besides their patient for more than a week. Etters et al. (2008)
found that women “tended to report more emotion-focused coping” mechanisms, while “problem-focused or mixed coping strategies’’ were
the most effective (p. 424). They also found that
many male caregivers experienced “a lack of
positive outlook and a need for social support,
while females reported increased caregiver burden in their relationships with other family members as well as an increase in their own health
problems” (p. 424). Etters et al. found that male
caregivers did not have as many reported health
issues or psychological morbidities as female
caregivers (p. 424).
The level of responsibility associated with AD is
a significant stressor for a family caregiver. The
caregiver is often responsible for managing the
patient’s finances, including bills for doctors’
appointments and other expenses, which leads
to a workday that has been likened to 36 hours
(Brodaty & Green, 2002). This constitutes many
hours of unpaid work and a notable disruption in
ability to manage paid employment. Researchers have estimated that in 2017, roughly 41 million caregivers in the United States provided “34
billion hours of care to an adult with limitations
in daily activities,” amounting to nearly $470 billion in unpaid labor (Reinhard et al., 2019, p. 1).
There is a significant financial burden if a family chooses a professional caregiver instead of
taking on the role themselves. The national average cost of assisted living facilities or a live-in
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caregiver for AD patients was $4,000 a month as
of 2019 (Paying for Alzheimer’s Care, 2020, para.
5). A high percentage of patients are placed in a
nursing home facility due to their informal caregiver experiencing burnout. Even after patient
relocation to an assisted living facility, caregivers may continue to experience burnout for at
least a year because they question whether they
made the right decision (Elmstahl & Andren,
1998).

ence burden. Individuals who experienced more
characteristics of burnout and a lower quality
of life were mostly women with financial problems, illnesses, low income, low education, and
responsibility for taking care of multiple family
members. Pinquart and Sörensen (2005) noted
that Western caregivers tend to follow a more
individualistic routine while Eastern caregivers
emphasize family. Different cultural expectations will lead to a different level of responsibility in caring for an elderly family member with
AD. In a broad sense, caregiver burnout highly
Assessing Caregiver Burnout
A psychological examination is an instrumental correlates with caregivers’ overall quality of life,
part in diagnosing caregiver burnout. Symp- socioeconomic status, and cultural background
toms of caregiver burnout include emotional (Sittironnarit et al., 2020).
and physical exhaustion; changes in sleep patterns, appetite, and weight; withdrawal from The Caregiver Strain Index is another easily acfamily and friends; loss of interest in activities cessible tool that consists of 13 questions relatand suicidal tendencies (Recognizing Caregiver ed to employment, finances, physical health, soBurnout, 2020). Professionals have established cial health, and time. A positive score of seven
screening and monitoring tools due to the prev- or higher warrants further follow-up with a docalence of caregiver burnout in relation to AD. tor to receive more in-depth assessment and
There are several effective assessment tools that treatment (Sullivan, 2002).
give excellent opportunities both for physicians
to use in present-day cases and for researchers Guilt can be a negative byproduct of caregivto use in expanding our understanding of care- ing for Alzheimer’s patients. Losada et al (2010)
sought to survey guilt among caregivers, espegiver burnout.
cially caregivers of dementia patients, by develThe Zarit Burden Interview (ZBI) is the most oping the Caregiver Guilt Questionnaire. Losada
common instrument used for assessing burn- et al. developed the questionnaire through faceout among AD caregivers. The ZBI is a “22-item to-face interviews with 288 dementia caregivers.
questionnaire measuring subjective burden, Five main factors were consistent throughout
which has demonstrated high consistency and the interviews: “guilt about doing wrong by the
validity, and a higher score indicates greater care recipient, guilt about not rising to the ocburden” (Etters et al., 2008). A version of the casion as a caregiver, guilt about self-care, guilt
ZBI was used successfully in Bangkok, Thailand, about neglecting other relatives, and guilt about
to compare quality of life and subjective burden having negative feelings towards other people”
among AD patient caregivers at the Psychiatric (p. 650). Higher scores on the Caregiver Guilt
Outpatient Unit of Siriraj Hospital (Sittironnarit Questionnaire correlated with prevalence of deet al., 2020). Along with the ZBI, the Pictorial pression, anxiety, and behavioral issues. ResponThai Quality of Life scale was used, and ques- dents who scored higher on this scale tended to
tionnaires were distributed among 155 demen- be women caring for an ailing parent. Losada
tia caregivers (Sittironnarit et al., 2020). The et al. noted that the scale could be used to acresults indicated that 40% of caregivers who knowledge and validate caregivers’ feelings and
answered the questionnaire experienced some to let them know that they are not alone in their
type of burden from their job. Individuals with feelings of guilt. The scale also could be helpful
higher education, income, and a cultural pro- in determining psychological interventions to
pensity for caregiving were less likely to experi- reduce caregiver burnout.
16
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The Screen for Caregiver Burden (SCB) was initially designed as a 25-item questionnaire to
determine caregiver burnout among AD caregivers. The test measured the quantity of negative experiences and the caregiver’s response
to them, resulting in a measurement of overall
burden (Vitaliano et al., 1991). Hirschman et al.
(2004) responded to demand for a rapid screening test for caregivers by developing a faster
and shorter version of the SCB. The team used
a combination of measurements from the SCB,
the Center for Epidemiologic Studies Depression scale, the Medical Outcomes Short Form,
the Mini-Mental Examination, and characteristics of depression, anxiety, and fatigue amongst
the AD patient-caregiver dyads, which refers
to the relationship of the patient and caregiver
and how they impact one another’s wellbeing.
Results showed seven factors with a high association and correlation, and these factors were
then used to create the shorter scale for the rapid test. The rapid test was used in multiple clinical diagnoses after its development. Hirschman
et al. (2004) reported that physicians responded
positively to the rapid test because it allowed
them to diagnose and treat specific causes of
burden in a timelier manner.
Another instrument, the Perceived Change Index (PCI), is a 13-item scale that allows caregivers to gauge various facets of their personal
wellbeing (Gitlin et al., 2006). The National Institute of Aging-Funded Resources for Enhancing
Alzheimer’s Caregiver Health Initiative administered the test to 255 caregivers and determined
three underlying factors: somatic well-being,
ability to manage, and affect. Individuals with
higher scores on the PCI tended to be less depressed because of their acknowledgment of
the importance of self-care and social interaction with others. Gitlin et al. (2006) concluded
that this index was valid to use in future studies,
as it helped determine caregiver acknowledgment of well-being and how the lack of acknowledgment contributes to burnout.
A physical health examination is another instrumental part in the diagnosis of caregiver burn-

out. The Swedish National Study on Aging and
Care conducted a longitudinal general population study called “Good Aging in Skåne” to
compare the health of informal caregivers versus
non-caregivers. Ekström et al. (2020) used several measurement tools in surveying 5,457 individuals regarding their socioeconomic status,
health, life circumstances, cultural background,
and caregiver status. The questionnaire asked
questions related to 23 somatic symptoms and
10 psychological symptoms. Ekström et al. (2020)
determined that caregivers had higher rates of
depression, tension, gastrourinary symptoms,
and fatigue compared to non-caregivers. Knight
et al. (2000) suggested that differences in health
and coping mechanisms relative to poor health
are related to background variables, severity of
illness among different groups, social support,
and cultural values. Human samples in research
vary based on their backgrounds but still tend
to result in similar trends no matter the caregiver
burden assessment tool used (Williams & Wilson, 2001).
Islam et al. (2017) conducted a study to analyze
the characteristics of caregivers in care facilities
(e.g., nursing homes) and residential facilities
(e.g., retirement homes) and their associated
stress levels. Questionnaires were given to 212
caregivers from 72 care facilities. Islam et al. determined that caregivers who worked in a nursing home experienced more burnout than caregivers who worked in a residential home. The
responsibility for multiple patients in nursing
homes increased pressure and correlated with
reports that their mental health inhibited their
ability to perform job-related tasks. The results
emphasized how important it is for caregivers
to be trained in dementia caregiving to prepare
them more adequately for the emotional and
physical demands of the job (Islam et al., 2017).
It is important to note that, given the prevalence
of caregiver burnout, additional research is warranted to develop assessment tools that fully
gauge the depth and breadth of the AD caregiver experience.
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Caregiver Burnout Interventions

Establishing a community of resources and interventions to aid in the alleviation and prevention of caregiver burnout is a priority for families
around the world. Once caregiver burnout is
clinically diagnosed, it is the role of healthcare
professionals to provide resources and treatments to address burnout. It should also be the
job of physicians to educate potential caregivers, especially family members, on interventions
that can be started beforehand to reduce chances of developing burnout. In 2000, Kasuya et al.
noted that interventions being studied included
counseling, education, preplanning, self-care,
and hiring professional caregivers. Counseling
can benefit caregivers by giving them an outlet
to vent their feelings and to have those feelings
validated by a mental health professional (Kasuya et al., 2000). Educating caregivers on what
to expect when taking care of an individual with
AD can increase their confidence and enable
them to perform better as caregivers (Kasuya et
al., 2000). Educating caregivers on the signs and
symptoms associated with burnout may encourage them to seek help from professional caregivers when they cannot manage the workload
themselves (Kasuya et al., 2000). Hiring a professional caregiver allows the family caregiver to
maintain an identity separate from their caregiving role. Mental and physical self-care is imperative for the caregiver’s mental health, which is
why more support groups should be developed
to avoid the social isolation some caregivers
may feel (Kasuya et al., 2000).
A study conducted by Spruytte et al. (2001) researched the dyadic relationship between patient and family caregiver and determined risk
factors that led to the institutionalization of the
AD patient. They found that installing assisted
living devices, such as stair chair lifts, reduced
the number of family caregivers institutionalizing
their loved ones. Spruytte et al. (2001) suggested that practitioners should be aware of these
home improvements and explain their benefits
for both patients and caregivers.
Pinquart and Sörensen (2006) also determined
18
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that psychoeducational interventions, such as
active role playing, better equip caregivers to
perform caregiver duties and reduce depression. Family intervention programs that address
stress management and coping skills have been
found to reduce depression in caregivers and
improve the overall quality of life for patients
and their caregivers (Marriott et al., 2000).
Some researchers have suggested that a clinical belief set, focusing on practical knowledge
and skills rather than familial tendencies, should
be taught to caregivers to reduce burnout. In
a study conducted by Hepburn et al. (2001),
caregivers were randomly assigned to an immediate training group or a waitlist control group.
The training program focused on teaching caregivers stress management and coping mechanisms over seven weekly 2-hour sessions. The
study concluded that the caregivers who went
through the training program were more emotionally stable, less depressed, and had a better understanding of the knowledge and skills
needed to take care of their loved ones.
The implementation of a collaborative care model among AD caregivers has also been a topic of
study in the medical community. A collaborative
care model can be defined as
a systematic approach to the treatment
of depression and anxiety in primary care
settings that involves the integration of
care managers and consultant psychiatrists, with primary care physician oversight, to more proactively manage mental
disorders as chronic diseases, rather than
treating acute symptoms. (Eghaneyan et
al., 2014, p. 503)
Callahan et al. (2006) studied the effects of
burnout when a collaborative model was implemented with the aid of geriatric nurse practitioners. Caregivers were randomly assigned to
groups, with one group receiving collaborative
care management and the other group receiving traditional care management. Patients in the
collaborative care management group integrat-

ed a geriatric nurse into their everyday lifestyle
for one year. Ultimately, “collaborative care for
the treatment of Alzheimer disease resulted in
significant improvement in the quality of care
and in behavioral and psychological symptoms
of dementia among primary care patients and
their caregivers’’ (Callahan et al., 2006, p. 2148).
The Resources for Enhancing Alzheimer’s Caregiver Health (REACH) was a randomized trial
studying effective interventions for burnout in
AD caregivers. The study analyzed nine interventions and two control conditions across six
REACH sites with a sample of 1,222 caregivers.
Each REACH site provided interventions that
focused on family systems, psychoeducation,
group support, skill training, home management adaptations, technological advances, and
individual knowledge. After six months, the results showed that the intervention groups had
lower burnout rates than the control groups.
Nevertheless, not all interventions worked for
each caregiver, which is why a broad range of
interventions were implemented. Caregivers
could then use their training to adapt the interventions to the individual needs of the patient
(Wisniewski et al., 2003).
Resources for Enhancing Alzheimer’s Caregiver
Health II (REACH II) was a multicomponent intervention that analyzed 92 informal caregivers
of AD patients. The REACH intervention led the
German healthcare system to realize a gap in
its coverage regarding caregiver burnout. The
United States REACH program was adapted
for the German healthcare system, producing
REACH II (Berwig et al., 2017). The multicomponent intervention combined five modules. It
was implemented in two sessions per week for
a total of 12 sessions. The goal was to reduce
caregiver burnout in a short period of time and
to teach caregivers effective coping mechanisms. The results of the pre-post study showed
that burden decreased slightly in the intervention group even as it increased dramatically in
the control group. Caregivers reported that they
experienced an increased quality of life through
applying the coping mechanisms that they

learned during the intervention period (Berwig
et al., 2017).
A “memory club” was an emerging intervention
in 2004 for early-stage dementia patients and
their caregivers. The 10-session group program
educated patients and caregivers about what to
expect along their journey (Zarit et al., 2004).
The goal was to provide emotional support for
both individuals and to allow the patients to be
to be educated on their illness. During the sessions, caregivers and patients met in separate
groups and then groups combined at the end of
the session. During the final session, they used
the information they learned to form a cohesive
relationship between caregiver and patient. Early evaluations of the “memory club” were positive, though further longitudinal research was
needed to determine whether it was effective in
preventing burnout (Zarit et al., 2004).
McCurry et al. (2005) investigated sleep disturbance among 36 AD patients and their caregivers. The caregivers who received treatment
were provided with a sleep hygiene program
and sleep management skill training and were
instructed to increase daylight exposure through
the use of a light box. The control group only
received general education about caring for a
dementia patient. McCurry et al. (2005) confirmed that “patients with AD who are experiencing sleep problems can benefit from behavioral techniques (specifically, sleep hygiene
education, daily walking, and increased light
exposure) that are known to improve sleep in
nondemented, institutionalized older adults”
(p. 793). While AD patients’ sleep patterns improved, further research needs to be conducted
to address caregiver sleep disturbance and the
cost-effectiveness of the treatment (Sörensen &
Conwell, 2011).
There are several gaps in the research associated with effective interventions for burnout in
AD patient caregivers. According to Sörensen
and Conwell (2011), more research needs to be
conducted to determine the characteristics of
caregivers that make them the most vulnerable
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to burnout. Sörensen & Conwell (2011) suggested that a pre-intervention assessment be created to identify at risk caregivers before they start
experiencing signs and symptoms associated
with burnout. Several screening tools have been
examined during testing trials, but none have
been shown to have validity. Another gap in the
literature is understanding the various factors
which influence caregiver experience, such as
patient characteristics or level of emotional support. More studies “are needed to help us understand why some caregivers thrive while others do poorly or provide poor care” (Sörensen &
Conwell, 2011, p. 491).

Conclusion

Alzheimer’s disease has a tragic impact on a patient’s family, friends, and loved ones who face
the pressures of providing physical care, emotional support, and financial aid. This literature
review has identified practical options and research opportunities that can improve caregivers’ lives and their AD patients’ lives. Pre-intervention assessments need to be developed to
identify caregivers who are at risk of developing
burnout before they start experiencing signs
and symptoms. It is necessary to determine the
characteristics of caregivers that make them
the most vulnerable to burnout. Further investigation into the emotions and reactions that
lead caregivers to institutionalize their loved
ones can aid in more successful interventions.
Finally, a better understanding of the biological mechanisms of stress as they relate to risk
factors among caregivers would help ensure
the best possible outcome for both individuals.
Until we discover a cure for AD, it is imperative
that healthcare professionals, families, and their
communities are fully educated on how the disease affects caregivers as well as patients.
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Same-Gender Pathways
to Parenthood
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Abstract
LGBTQ+ individuals and couples who want children negotiate systemic inequalities in the United States of America. This literature review surveys America’s
confusing legal map and the gaps in its enduring scholarly theories. The paper
then examines the challenges that LGBTQ+ individuals and couples confront in
working through the common pathways—same-gender adoption and fostering,
in vitro fertilization, and surrogacy—to become parents. Dispersing information
on the pathways will be a positive step towards breaking down the inequities for
those in the LGBTQ+ community who want to start a family.
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Kasey and Lisa, a same-sex couple looking to
adopt, shared their experience in a testimonial
for the “gay and lesbian friendly” for-profit Lifelong Adoptions agency:
We always wanted to be moms and knew
adoption was the right choice for us to
start our family. No other path felt right.
… We were quickly connected with an
expectant mother, and it was so exciting
to communicate with her. While that connection did not pan out, we learned so
much about the process and ourselves.
We ended up communicating with a few
more expectant mothers after that before
being connected with Wren’s birthmother
(Lifelong Adoptions n.d.-b).
In America, 15% of same-sex couples have children living with them, and 20.9% of those couples have adopted children (Taylor, 2020). While
Kasey and Lisa’s story ended well, a vast majority of LGBTQ+ individuals have a hard time becoming parents.
The challenges LGBTQ+ individuals face while
trying to become parents are a result of systemic biases. Patterson and Riskind (2010) noted,
“legal barriers to adoption, foster care, and surrogacy for gay men and lesbians exist in a number of jurisdictions; these barriers may inhibit
individuals who seek to become parents in the
context of pre-existing non-heterosexual identities” (p. 332). The statutes allow agencies to
discriminate against same-gender couples and
contribute to the continuous systemic bias and
stigma LGBTQ+ individuals face as a result of
their sexual orientation and/or gender identity.
It becomes difficult for many LGBTQ+ couples
to find agencies or organizations willing to let
them foster and adopt. In addition to legal barriers, LGBTQ+ individuals face resource barriers, including a “lack of access to reproductive
health care such as assisted reproductive technology” when looking to use in vitro fertilization
(IVF; Patterson & Riskind, 2010, p. 335). With revised policies and careful, enforced application,
LGBTQ+ individuals will have clearer pathways
in starting a family.

This literature review examines peer-reviewed
scholarly journals, legal documents, and information from advocacy organizations to understand
the current state of same-gender pathways to
parenthood in the United States of America. It
focuses first on the power of language in both
legal statutes and scholarly models to shape
perceptions and policies. Language has a powerful impact on policy shaping, and implementing inclusive phrases in legislation reduces the
restrictions and barriers against LGBTQ+ fostering and adopting. Similarly, family development
and family structure theories point toward the
systemic bias that creates a major roadblock in
allowing couples to grow their families. These
concerns in turn have implications on how to
spread information on pathways to parenthood
for LGBTQ+ couples. The literature review assesses current resources on the three major
pathways to parenthood for LGBTQ+ couples:
same-gender fostering and adoption, IVF, and
surrogacy. Assembling and reviewing these resources can help make the adoption process
more accessible.

Statutory Language:
Silent, Neutral, Contradictory,
and Discriminatory

Language has an influence on shaping policy,
especially pertaining to same-gender couples
pursuing adoption. Each state in the United
States has statutes on who is allowed to adopt
youth. As shown in Figure 1, discrimination on
the basis of sexual orientation and gender identity is prohibited in 24 states’ adoption statutes
(Movement Advancement Project, 2022). Another four states outlaw discrimination on the basis
of sexual orientation and gender identity in their
adoption statutes, yet legally permit state-funded agencies to refuse service to LGBTQ+ people
(Movement Advancement Project, 2022). Three
states prohibit discrimination in adoption based
on sexual orientation, while remaining silent regarding gender identity. Fifteen states do not
explicitly protect LGBTQ+ couples looking to
adopt against discrimination, with three of these
states permitting state-funded agencies to refuse service. The remaining four states constitute special cases, with Mississippi standing as
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an extreme example for how adoption statutes
can serve as a barrier for LGBTQ+ couples. Mississippi is the only state that “specifically prohibits adoption by couples of the same Gender”
(Child Welfare Information Gateway, 2020). This
confusion is compounded by different interpretations in different sources regarding how state
statutes address adoption related to same-sex
couples. Overall, the systemic bias that LGBTQ+
couples face while pursuing adoption can be
remedied with shifts in the language that shapes
policy in addition to training and practices within the adoption agencies.

Importantly, as Laszloffy (2002) notes of the Duvall Family Development Model, the “theory is
based on the traditional, nuclear, intact family”
(206). Two key stages in this model come early
for married couples as they form and nest. Two
individuals couple, commit to one another, make
a place together, and become three (Poe, 2020).
To get to the early stages of the Duvall Model, in other words, LGBTQ+ couples must work
to achieve marriage and children while facing
systemic challenges not experienced by nonLGBTQ+ families. This puts an extra stressor on
LGBTQ+ couples while they continue to develop
as a family.

The Family, In Theory

Family Structure

Family Development

There are many family development models, and
the “widely cited” 1957 Duvall Family Development Model can serve as an enduring example
(Clingempeel & Henggeler, 2010, p. 646). The
model identifies eight stages that married couples experience: (1) marriage without children,
(2) childbearing families, (3) families with preschool children, (4) families with school children,
(5) families with adolescents, (6) families with children leaving the home, (7) middle years, and (8)
aging families (Clingempeel & Henggeler, 2010).

Family structure theories are best described
with metaphors, such as the family tree. Family
trees can be used to represent the connection
between individuals in a bloodline using lines,
arrows, circles (females), and squares (males).
Family structure theory typically has three major
relationship dynamics. First, there is the conjugal dyad composed of adult intimate partners.
Then, there is the parental dyad, which refers
to the relationship between individual parents
and children. Lastly, there is the relationship between siblings (Poe, 2020). Figure 2 illustrates a

Figure 1. Visual Representation by State of Language Used in Adoption Statutes

Note. Based on Foster and Adoption Laws, by Movement Advancement Project, 2022 (https://www.lgbtmap.org/equality-maps/foster_and_adoption_laws) and on Who May Adopt, Be Adopted, or Place a Child for Adoption? by Child Welfare Information Gateway, 2020, U.S. Department of Health and Human Services (https://www.childwelfare.gov/pubPDFs/parties.pdf).
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sample family tree using a same-gender couple, be a home study that assesses family members
substituting a circle where individuals might tra- and the individual’s or couple’s ability to care
ditionally expect a square.
for a child. The agency will then ask the individual or couple to provide references, consent
Figure 2. Sample Family Tree for a Same-Gento a background check, and allow the agency
der Couple
to perform a home safety check (National Foster Parent Association, 2020). If the preceding
steps are approved, the individual or couple will
be required to attend 10—30 hours of training
based on their state of residence. The final step
is licensure, in which a social worker files forms
on the behalf of the individual or couple stating
which children they believe would fit best with
the individual or couple (National Foster Parent
Association, 2020).
Although the process of fostering is often extensive, it is more difficult for people in the
LGBTQ+ community. LGBTQ+ individuals and
Note. Based on “Contribution of Common Genetic Variants
couples face additional steps in the fostering
toFamilial Aggregation of Disease and Implications for Seprocess, starting with the challenge of finding
quencing Studies,” by A. Schlafly et al., 2019, PLoS Genetics,
agencies that accept their identity and fami15(11), (https://doi.org10.1371/journal.pgen.1008490).
ly structure. Many private agencies are not required to accept all identities. In 2003, a national
study of adoption agencies revealed that 63%
of adoption agencies reported accepting applications from gay and lesbian couples, yet 38%
Fostering
National statistics show that LGBTQ+ individ- reported placing a child with same-sex couples
uals and same-sex couples are approximate- (Brodzinksy, 2003, p. 5). This statistic reflects the
ly six times more likely to foster children than systemic bias LGBTQ+ individuals face when
their non-LGBTQ+ counterparts (Family Equality working with the foster care system to adopt a
Council, 2017). There is a specific process that child. In a 2009 qualitative study, Downing et al.
LGBTQ+ individuals and same-sex couples need found that same-sex couples wait longer for a
to go through before becoming eligible foster placement than heterosexual couples. Due to
parents. It is important to first find an agency or systemic bias, LGBTQ+ individuals and couples
an organization that is approved by the govern- still struggle to have a child placed with them
ment and supports one’s identity (National Fos- even after completing the process of licensure.
ter Parent Association, 2020). This may present The bias the LGBTQ+ community faces is undifficulties for the LGBTQ+ community as “dis- founded, because in many situations, same-sex
criminatory policies and practices in adoption couples provide more stable homes for adopted
and foster care may prevent some gay and les- children than many other placements do (Barkobian adults from becoming parents” (Patterson dar, 2017).
& Riskind, 2010, p. 335). Therefore, it is crucial
for LGBTQ+ individuals to do research before Adoption
taking the next step and making the call to an There are four main pathways individuals and
agency. The National Foster Parent Associa- couples can take toward adoption: a domestic
tion (2020) outlines how couples begin working child welfare agency, international or “interwith an agency. Following initial contact, social country” adoption, private and independent
workers for the agency provide individuals with adoption, and second parent adoption (Child
information and gather information from them. Welfare, 2016; Harris, 2012; Brodsky, 2019). The
At the end of the meeting, the individual or cou- process to adopt a child through a child welfare
ple will need to fill out paperwork. After the pa- agency mirrors the process for fostering; howevperwork is completed and reviewed, there will er, the children who are fostered are not eligible

Pathways to Same-Gender
Fostering and Adoption
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to be adopted directly after their placement due
to varying state placement requirements (Child
Welfare Information Gateway, 2021). The implications for the LGBTQ+ individuals and couples
who hope to adopt are similar to the realities that
LGBTQ+ individuals and couples who are fostering confront. Specifically, the time requirement
for residing with foster parents before adoption
can give agencies ample time to pull the youth
from the home of LGBTQ+ parents or give the
opportunity for a judge to block the adoption.
The international adoption process is similar to
other pathways to adoption; however, the couple
must contact an accredited service provider that
is also a part of the Hague Adoption Convention
(United States Department of State, 2020). The
Hague Adoption Convention is “an international
agreement to safeguard intercountry adoptions”
(United States Department of State, 2022a). Beyond its $20,000 to $50,000 average cost, international adoption is not a common pathway
for LGBTQ+ couples because they will need to
conduct sufficient research before pursuing intercountry adoption. In fact, the United States
Department of State advises LGBTQ+ couples
research “whether the country you are interested in adopting from permits adoption by LGBTI
persons or couples” (United States Department
of State, 2022b).

the stepparent adopt the child. In LGBTQ+ relationships, second parent adoption is ideal when
one partner is legally and/or biologically related to the child and the ‘second’ parent needs
to establish a legal parent-child relationship.
Finally, second parent adoption occurs when
states do not allow LGBTQ+ couples to adopt a
child during the same court procedure (Brodsky,
2019).
There is a distinct process couples need to take
in order to complete second parent adoption,
beginning with filing documents at the Family and Surrogate’s Court. The court will review
the adoption petition as well as the long list of
accompanying paperwork. Upon the confirmation of the paperwork, a finalization hearing is
scheduled. During this hearing, the legal parent,
the prospective adoptive parent, and the child
appear in court. If or when the adoption is finalized, a judge will issue an adoption order which
allows changes to be made on the child’s birth
certificate (Brodsky, 2019). This process varies in
time and may be met with systemic bias against
the LGBTQ+ community. In short, behind the
seemingly innocuous term second parent adoption are state statutes, extra steps, lengthy delays, extra costs, and legal challenges. Some
judges, based on their personal beliefs and their
interpretation of the law, may state that children
should not have two parents of the same gender. As indicated in Averett et al. (2009), the sexual orientation of the adoptive parents has no
significant impact on the behaviors of the youth
who are adopted. The American Civil Liberties
Union (ACLU) demands that same-gender couples be given equal and fair opportunity to pursue adoption through changes in practice and
policy (Averett et al., 2009).

Private agency and independent adoption
are similar to adopting through a child welfare
agency, but they may cost considerably more.
The Children’s Bureau, a branch of the US Department of Health and Human Services, reported that adopting domestically through a private
agency can cost from $20,000 to $45,000, while
independent adoption can range from $15,000
to $40,000 (Child Welfare, 2016). This can be a
barrier, as many couples are limited in their pathway options due to their financial situations.
In vitro fertilization (IVF) is a common practice
for many LGBTQ+ couples that can be financialIn the LGBTQ+ community, there is one sub- ly, emotionally, and physically intensive. The prosection of adoption that impacts same-gender cess of IVF costs on average between $12,000
couples: second parent adoption. Second par- and $25,000 per cycle, but additional costs and
ent adoption “recognizes the legal status of the multiple cycles are common (Klein, 2020). While
new parent without eliminating the parental sta- the cost of IVF is high, the process is also physitus of the original parent” (Harris, 2012, p. 471). cally taxing. The process begins with the couple
At a basic level, as Brodsky (2019) notes, sec- picking an egg or sperm donor. Doctors will then
ond parent adoption occurs when couples bring perform a mature egg retrieval. After the eggs
children from a previous marriage to their new are collected, sperm is used to fertilize them in
relationship and the legal parent agrees to have a lab. The embryo(s) are then transferred to a
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uterus. A cycle of IVF takes three weeks on average (Mayo Clinic Staff, 2019). While IVF is a
practice that can be used by all couples, reciprical IVF allows female-female couples to become
biological parents. This type of IVF involves egg
donation from one woman, which is then fertilized, and placed in their partner. During this
process, one woman is the genetic mother and
the other is the gestational mother (Roth, 2017).
LGBTQ+ couples need to research their clinic
carefully before going through with the process.
Researching clinics can help reduce the risk of
refusal of service and help decrease the risk of
unforeseen challenges. Many clinics do not offer
services to members of the LGBTQ+ community (Kaufman, 2020). However, Article 16 of the
Universal Declaration of Human Rights explicitly
states that “men and women of full age, without
any limitation due to race, nationality or religion,
have the right to marry and to found a family”
(United Nations, n.d.). The right to found a family
implies that the rights to plan and control one’s
reproduction, including IVF. For LGBTQ+ couples specifically, it is extremely important that
the legal documents reflect same-gender parentage knowing that the potential for only one
partner to be biologically related to the child is
a high chance.

Surrogacy

Traditional and Gestational

Traditional and gestational surrogacy are options for same-gender couples who are looking
to have biological children. In traditional surrogacy, a surrogate uses their own egg and either
the intended parent’s or a donor’s sperm (Surrogate.com, n.d.-b), and in gestational surrogacy,
IVF occurs and is implanted in the gestational
surrogate (Surrogate.com, n.d.-a). Although surrogacy is a common pathway to parenthood
for same-sex couples, it poses unfair legal and
systemic burdens. In traditional surrogacy, the
surrogate might try to use their parental rights
to keep the baby; in that case, the intended parents must use legal measures to attain custody
(Surrogate.com, n.d.-b). Heterosexual couples
may find success in court, but some jurisdictions “prohibit joint adoptions for same-sex couples,” increasing the barriers for the LGBTQ+
community (Gordon, 2022). To avoid custody
complications, many same-sex couples choose
gestational surrogacy because the intended
parents automatically have legal custody of the

child as they are both biologically related to the
newborn (Surrogate.com, n.d.-a). A surrogacy
contract may be required for LGBTQ+ couples
to ensure their parenthood when using the process of surrogacy. It is essential for the contract
to reflect that the couple will have legal rights
to the child upon birth (Surrogate.com, n.d.-d).
Another route couples can take to achieve legal
parenthood after traditional surrogacy is second-parent adoption (Surrogate.com, n.d.-b).

Financial Burdens

The use of third-party reproduction is necessary
if same-sex couples want to biologically build
their family, yet affordability to assisted reproductive technologies (ART), especially surrogacy, is systematically limited for the LGBTQ+ community (Gordon, 2022). Throughout the nation,
ART coverage and financial support is offered
to those who are classified as physically infertile;
this creates a burden for the heterosexual community, as some states do not cosider the social
infertility of same-sex couples as truly infertile
(Neyra, 2021). As medical insurance companies
continue to adhere to the formal definition of
infertility, same-sex couples continue to be denied coverage, causing them to face more legal and financial barriers than the heterosexual
community (Neyra, 2021).

Conclusion

Many LGBTQ+ individuals want to become
parents, but statutory language that remains
silent about and even licenses discrimination,
the omissions reflected and reinforced in widely cited theories of family structures, and the
systemic costs extracted with each pathway
to parenthood make this a difficult process for
same-gender couples. It is important that the
information on how to navigate fostering and
adoption, in vitro fertilization, and surrogacy is
clear and available to LGBTQ+ individuals, as
equal access will lessen the obstacles faced by
same-gender couples. The goal of the research
for this issue is to deconstruct the systemic bias
LGBTQ+ couples face when looking to expand
their family while providing them with an outlet of information on same-gender pathways to
parenthood. Although each pathway has its own
legal, financial, emotional, and social barriers,
proper access to such same-gender processes
can aid in alleviating the negative impacts of
systemic bias.
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Homosexuality in Leviticus
A Historical-Literary-Critical Analysis
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Abstract
The book of Leviticus from the Hebrew Bible is often referenced when discussing
the LGBTQ+ community and related topics. This project offers historical, literary,
and etymological analyses of Leviticus 18:22 and 20:13, exploring cultural and
thematic similarities between Leviticus, the Avestan Vendidad of ancient Persia,
and the Book of the Watchers in 1 Enoch. The influential views of other ancient
Near Eastern cultures and the growing Persian culture during the time of the Exile establish a tolerant cultural background for the Levitical authors and for the
Hebrew Bible. Moreover, the exilic priests who finalized the laws within Leviticus
did not perceive gay orientations or identities as contemporary cultures often do.
The paper argues that the verses are concerned with specific sexual acts between
male-bodied individuals, in particular circumstances, rather than with a sweeping
indictment of gay orientations and identities. More broadly, the paper suggests
that enforcing secular laws based on singular, unintelligible religious laws and ignoring the historical context of the original texts has led to immeasurable violence
condemned in other parts of the Bible.
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The Hebrew Bible, or Old Testament, is an ancient collection of scriptures central to Judaism
and Christianity, and many of its traditions are
present in some form in the Qur’an of Islam. As
such, it is still used as a foundation for both morals and laws in much of the world. Thus, when
assuming its stance on topics related to contemporary social issues, such as LGBTQ+ rights, it
is important to examine the text within its historical context (Flannery and Werline 12-13). This
paper focuses on homosexuality in the Hebrew
Bible, a topic mostly confined to the book of Leviticus. It examines Leviticus using historical criticism, literary criticism, and etymological analysis
and explores cultural and thematic similarities
among Leviticus, the Avestan Vendidad of ancient Persia, and the Book of the Watchers in 1
Enoch. Finally, it assesses contemporary reader-response interpretations of Levitical laws.1

the text takes is not at all against gay and lesbian
identities or activities, nor does it reject the majority of the lifestyle activities of men or anyone
in a gay relationship, including gay marriage.

Homosexuality in the Ancient
Near East

When focusing on literary analysis, it is both important and helpful to understand the cultural
and historical context of a text. Examining the
issues that concerned the Levitical authors may
illuminate what they opposed in their writing, as
well as why. The Hebrew Bible was composed in
many sections, only one of which seems to concern itself with same-sex sexual activities. The
people who compiled and edited Leviticus into
the form we know today were priests who likely
lived during the exilic or post-exilic period of Judean history, approximately 600-430 BCE (Collins 42). The worldview reflected in the priests’
writing and edits of earlier material, known toExamining the issues that
as the “Priestly source” or “P source,” was
concerned the Levitical authors may day
informed by other ideologies and mythologies
illuminate what they opposed in with which they were familiar. These influences included ancient Near Eastern texts such as
their writing, as well as why.
the Egyptian Book of the Dead and the various
law codes and practices of neighboring nations.
The analyses will show that the Hebrew Bible Ancient Near Eastern cultures were very familiar
never condemns people for being gay as an ori- with sexual activity between people of the same
entation. While exactly two verses in Leviticus sex, so a prohibition like that in Leviticus seems
prohibit certain sex acts between male-bodied to be unique. A number of law codes describe
persons, there are no passages that clearly ad- sexual situations involving people of the same
dress homosexuality as contemporary cultures sex. However, the codes center on the legality of
understand it. Indeed, the biblical authors had other aspects of such situations while remaining
no concept of a gay identity or gay people be- silent on the same-sex aspect.
longing in a category of their own. The ancient
Near Eastern view was that sexual activities be- Hittite Law 189 condemns a man’s violation of his
tween people of the same sex were merely acts son next to his violation of his daughter.2 Thus,
in which people sometimes engaged (Jackson it acknowledges sexual activity between males
97). Notably, the entire Hebrew Bible is silent but equates it with the same activity between
about sexual activity between women or fe- a man and his daughter. This juxtaposition of
male-bodied people, such as those who might prohibitions, one between a female and a male
identify today as lesbians (Collins 97). While one and the other between two males, points to an
can interpret the passages as condemning vary- indifference to the same-sex aspect. Rather, the
ing degrees of sexual activities, the stance that concern is with exploitation of children and, in
1 Leviticus 18:22—“Thou shalt not lie with mankind, as with
womankind; it is abomination”—and Leviticus 20:13—“And if a
man lie with mankind, as with womankind, both of them have
committed abomination: they shall surely be put to death; their
blood shall be upon them” (JPS).
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this law specifically, the incestuous nature of the
act (Wenham 361).

2 “If a man violates his daughter, it is a capital crime. If a man
violates his son, it is a capital crime” (qtd. in Wenham 361).

In Spell 125 of the Egyptian Book of the Dead, a
man declares himself to be pure by listing vices
he has not committed, among which is the line
“I have not had sex with a boy,” referring to a
form of pederasty.3 This again references sexual
activity between a man and a boy. Since the text
does not specify that the boy is related to the
man in any way, the meaning should be taken
as a condemnation of male sexual activities with
any boy. However, since the text does specify a
boy rather than any male, one can infer that the
issue here is the age of the boy (Wenham 361).
When declaring himself worthy of a peaceful afterlife, it would be important that the man had
not exploited a child.

Documents from Assyrian and
Babylonian cultures would have
been well known to post-exilic
Judean priests compelled
to live in Babylon.
Ancient Mesopotamian cultures seem to have
had a relatively tolerant attitude toward homosexuality as well, as attested by a wealth of textual artifacts that indicates their views. These
documents from Assyrian and Babylonian cultures would have been well known to post-exilic Judean priests compelled to live in Babylon
after the destruction of their own cities by the
Assyrian and Babylonian militaries. Pieces of
Mesopotamian iconography, starting as early as
around 3000 BCE, often depict sexual activity
between men. Documents attest to same-sex
activities occurring in private, in cults, and professionally in cases of male prostitutes (Bottéro
and Petschow, section 16).
An example of legal views within those cultures
is Middle Assyrian Law 18, which explicitly mentions sex between two males in a manner similar
to the Hittite Law. According to this law, “If a
man has intercourse with another and they in3 The Book of the Dead is an “ancient Egyptian collection
of mortuary texts made up of spells or magic formulas, placed
in tombs and believed to protect and aid the deceased in the
hereafter” (“The Book”).

dict him and prove him guilty, they will have intercourse with him and turn him into a eunuch”
(qtd. in Wenham 360). Although the law sounds
closer to a condemnation of homosexuality, it
differs noticeably from Levitical law. Leviticus allots a punishment to both the active and passive
participants, saying that both have committed
an abhorrence. The Assyrian law, on the other
hand, prescribes punishment for the active participant only, without legal consequence for the
passive recipient. The parameters of the punishment imply a power imbalance between the
participants. Considering the proliferation of
homosexual depictions and male prostitutes in
Assyria, the law was likely a prohibition of rape
(Wenham 360). The fact that the active perpetrator is punished by becoming the unwilling recipient of the same act could also imply that the
recipient of the original act was a victim, and
the law enacted justice by reversing the rapist’s
role. Furthermore, because the law goes as far
as to encourage male-male sex in the punishment without repercussion for the new active
participant, it is clear that the Assyrians objected to the power difference, rather than to the
same-sex nature of the act.
The sources available from the ancient Near
East seem to agree that sex between individuals of the same sex was a common part
of life at the time, often practiced in religious
settings, such as in the cult of Ishtar (Bottéro
and Petschow, section 1).4 This leaves the P
source the exception within a tolerant cultural
background, if indeed the P source claims that
when a man lies with a man, both are guilty.

Homosexuality in Leviticus

What exactly did the authors of Leviticus mean
when they prohibited men from lying with
males? As many perceive Leviticus today, the
authors simply wanted to stop homosexuality
and declare it a sin. However, given the cultural understanding of the Judeans and surrounding nations, the authors would not have had a
concept of a homosexual orientation, which ex4 Ishtar was a Mesopotamian goddess and fertile figurehead
of sexual love and war. She was also the protector of prostitutes
and the patron of taverns (“Ishtar”).
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presses itself in terms of a whole social-personal identity (Jackson 97). Thus, it could not have
been the authors’ intention to ban homosexuality, as readers might assume. The more interesting question here lies in the recognition that
Leviticus 18:22 and Leviticus 20:13 are the only
verses in the book of Leviticus that concern a
single kind of same-sex act, with the latter verse
differing only in specifying a punishment for
offenses (JPS). Leviticus 18:22, infamous for its
frequent invocation in arguments, says the following: wë’et-zakar lo’ tishkab mishkëbey ‘ishah
/ to’ebah hw (JPS). Jackson suggests the literal
translation of this verse is “do not lie (with) male,
the lyings/beds of woman / this is abhorrence”
(91-92).

The phrasing of Leviticus 18:22 is not
much clearer in Hebrew than it is in
English, and translators naturally
run into difficulty.
There are important factors to consider when
translating the passage, starting with the context
of the verse and its unique wording. Leviticus 18
begins with God commanding Moses: “Speak
to the Israelite people and tell them.” The rest of
the chapter, which mostly consists of laws, can
be thought of as being inside quotation marks,
worded exactly the way God is telling Moses to
tell the Israelites. Most of the laws in Leviticus
18 forbid certain sexual acts with certain people. A large portion of the chapter contains laws
against what is often translated as “uncovering
the nakedness of” various family members. In
Hebrew, these laws contain forms of lo’ tëgaleh
‘erwat, or “do not uncover the nakedness (of).”
The phrase in Hebrew is usually understood as
implying sexual activity with the person whose
nakedness is uncovered (Gnuse 69). The “do
not uncover the nakedness (of)” wording does
not appear after Leviticus 18:19, just as the laws
against incest conclude, and what follows is a
handful of other laws that use different wording,
including Verse 22. Verses 20 and 23 use lo’ titen shkabtëka, which translates as “do not have
carnal relations with,’’ making Verse 22 the only
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one in the chapter that uses the phrase lo’ tishkab mishkëbey (JPS).
Because lo’ tishkab mishkëbey appears only
once in Leviticus, a more exact meaning must
be constructed from other attestations of the
words that appear in the verse. The word tishkab is an imperative conjugation of the verb “to
lie (down),” which often implies lying with someone in a sexual context (Olyan 180). The same
root gives the later noun mishkëbey, which literally denotes the action of lying and can also
be used to refer to one’s bed (“Mishkab”). In
Verse 22, it is, interestingly, written in the plural number rather than the singular, translating
better as “lyings’’ instead of “lying,” or “beds’’
instead of “bed.” In apparent disagreement,
the following word for “woman” is singular: “a/
the woman.” The phrasing of Leviticus 18:22 is
not much clearer in Hebrew than it is in English,
and translators naturally run into difficulty (Olyan
197). This vagueness does not mean, however,
that one could acceptably interpret Verse 22 any
way to fit their ends; the wording simply could
have a number of possible meanings.
Because “the lyings/beds of a/the woman” is
vague and unattested elsewhere in the chapter, scholars have looked beyond the immediate
context for other uses of the same words. In his
1994 article in Journal of the History of Sexuality, Saul Olyan notes that a similar phrase—
mishkab zakar—which translates as the “lying of
a male”—is used to define virginity in Judges
21:12 (185). Olyan then suggests that “lying”
in this context requires penetration by a male
body (185). Applied to Leviticus, the interpretation suggests that the Hebrew Bible prohibits
anal intercourse between males. The implication is that the P source priests—knowing that
anal intercourse is an act males might engage
in—included the verse as a prohibition of this
sex act and nothing more or less. This understanding of the verse suggests that the Hebrew
Bible takes no stance against gay identities, gay
relationships, and even most sexual activities in
which same-sex partners today might engage.
The interpretation allows for more freedom than
is often given to LGBTQ+ people seeking guid-

ance or information from the Hebrew Bible. As
Jonathan Jackson points out in “Culture Wars,
Homosexuality, and the Bible,” Orthodox Jews
who identify as gay males do harmonize their
religion with their identities and relationships:
they follow Leviticus in refraining from anal intercourse, but otherwise express their identities as
they see fit (93).

The Hebrew Bible takes no stance
against gay identities, gay
relationships, and even most sexual
activities in which same-sex
partners today might engage.
In “On the Beds of a Woman: The Leviticus Texts
on Same-Sex Relations Reconsidered,” Bruce
Wells offers an alternative interpretation using
the meaning of “beds” for mishkëbey, building on the work of religious scholar David Tabb
Stewart (137). Central to Wells’ argument is an
analysis of the unusual use of the plural mishkëbey. He points out that, aside from the repetition of the law in Leviticus 20:13, the word
mishkëbey in the plural appears only one other time in the Hebrew Bible, in Genesis 49:4. In
this narrative, Jacob condemns his son, Reuben,
for going onto his father’s mishkëbey, since he
had slept with Bilhah, Jacob’s concubine and the
mother of two of Reuben’s brothers (Wells 140).
In Genesis 49:4, mishkëbey has been translated
as “bed.”
Because the word connecting Leviticus 18:22
and 20:13 with Genesis 49:4 has been translated
in two different ways, scholars rarely compare
the verses. However, a comparison reveals striking similarities. Both are admonitions against
what the ancient Israelites viewed as immoral
sexual activity. Both verses use the word mishkëbey in the plural, which is followed by a possessor. In both texts, the possessor is an absent
partner of the opposite sex. It follows that both
situations may also require the same translation:
“beds’’ rather than “lyings.”

standing of the word mishkëbey when it appears
before a possessor (143). That is, mishkëbey is
the pre-possessive form of the abstract plural
noun, mishkabym, which etymologically denotes
beds but abstractly refers to the zone of a person’s lyings, their “sexual domain” (Wells 129).
Although the absolute form mishkabym is never
attested in known sources, there are comparable
words in Hebrew. For example, the word hatzer
has a different meaning in each of the two plural
forms, -ym and -ot, just as the proposed mishkabym would be semantically distinct from the
basic word for “beds,” mishkabot. At the same
time, meysharym, which translates as “justice,”
provides an example of a noun in the plural -ym
form that stands for a singular, abstract concept
(Wells 142).
Wells also notes that both Leviticus 18:22 and
20:13 are missing a particle for “like,” “as,” or
“just as,” which one should expect if they read
the verses as “do not lie with a man as with a
woman.” Rather than the manner in which the
addressee lies, Wells posits that mishkëbey
‘ishah describes location using an accusative of
location construction, which would not require
any additional words or particles. Similar constructions provide strong evidence of this possibility. In this particular construction, the verb
tishkab accompanies an accusative noun, mishkëbey. In eight out of eleven other instances of
the verb “to lie” that appear with accusatives
in the Hebrew Bible, the accusative conveys location. Several of these eight are in sexual contexts, such as Ruth lying at the feet (accusative)
of Boaz and a woman lying in one’s lap (accusative). All three instances that do not use the
accusative of location use the accusative word
zera’, or “seed,” and they specifically indicate
the emission of sperm. Since Leviticus 18:22
does not use zera’, from a statistical standpoint,
an accusative of location is likely (Wells 130).

In the context of the chapter, the laws leading
up to Leviticus 18:22 prohibit sexual activity with
certain people in certain situations, such as family members or the wife of a neighbor. On the
other hand, Verse 23 expands its language to
Wells therefore suggests a very precise under- prohibit relations with any animal, marking the
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transition from situationally illicit to more generally illicit partners. This may suggest that Verse
22, which lacks a word for “any,” is part of the
first category of laws and expects a qualifier to
specify the conditions under which the law applies. According to Wells, mishkëbey ‘ishah provides that qualifier in the same way as “the wife
of a neighbor” in Verse 20.

The most straightforward
interpretation of Leviticus 18:22 is
as a law forbidding sex between a
man and a married man.
The broader argument here is that Leviticus 18 and 20 proscribe behaviors similar to
those of Reuben’s transgression in Genesis.
Reuben invaded Jacob’s mishkëbey, his sexual domain, by sleeping with a woman who was
considered to be Jacob’s. If one was to lie with
a male in the mishkëbey, the sexual domain, of a
woman, he would be breaking the Levitical law
(Wells 144). Wells’ reading thus suggests that
Leviticus 18:22 is another property law like Leviticus 18:20 or the commandment not to covet a
neighbor’s house, wife, animals, or “anything that
is your neighbor’s” (JPS ). Even the incest laws
that make up a majority of Chapter 18 frequently
mention that the nakedness of one relative is the
nakedness of another, showing a concern with
others’ sexual domains throughout. Although it
is plausible that the priests responsible for the P
source uniquely forbade males from lying with
males despite surrounding cultures’ tolerance of
the act, it is more likely that they prohibited sexual activities that violated others’ domains. The
most straightforward interpretation of Leviticus
18:22 is as a law forbidding sex between a man
and a married man, which makes sense as a law
within the chapter as a whole.

closely related to the P source. The Holiness
Code’s style combines the ritual, priestly laws
which traditionally had no explicit ethical justification with the ethical reasoning found in other
law codes such as the Ten Commandments and
the Deuteronomic laws (Collins 95). However, an
explanation for this apparent conflict may in fact
be present in 18:22. The verse ends with “this is
an abhorrence,” using the Hebrew word to’ebah
(JPS). The roots of the word have to do with abhorrence or hatred, and the word itself denotes
something that is hated (“Tow’ebah”). While it is
often assumed that the inclusion of to’ebah in
18:22 means the act is hated by God, the text
does not explicitly give an agent for the hate. The
ethical justification may just be that the specified
act is hated. To’ebah could refer to the hatred
of the act by family members of those involved,
especially the ‘ishah who shares the mishkabym
with her husband. The justification is in the familial issues and drama that would arise should a
man lie with a married man, especially in the bed
of the wife. This interpretation better aligns the
verse with the larger theme of preserving family dynamics and order, and it supports the idea
that a man should not lie with a married man.

Persian Influences

Leviticus 18:22 appears between two laws
against activities that the Israelites may have
attributed to cults. While Verse 21 forbids the
sacrifice of children to Moloch, long interpreted
by translators as a Canaanite god, the cultic significance of Verse 23 is less clear. Nevertheless,
the explicit prohibition of women offering themselves to mate with animals, among a sea of laws
that mainly apply to men, indicates an activity
that would have been practiced by priestesses
of other cults. In addition, Verse 23 is immediately followed by a section commanding the Israelites not to do as the previous inhabitants of
Canaan had done and defile the land. Surrounded by commands against the cultic practices of
Since Leviticus 18 and 22 are part of the Holiness the Canaanites, the positioning of Verse 22 sugCode, the controversial command in Leviticus gests that this law also describes some form of
18:22 and the ensuing punishment in 20:13 are cultic activity (Gnuse 76). Further evidence is the
all the more frustrating. The Holiness Code is the description of the lying in Verse 22 as to’ebah,
name given to Leviticus 17-26, which is believed a word often ascribed to foreign activities, and
to have originated as a separate “H source” especially cultic foreign activities (Gnuse 76).
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Based on this context, it is possible that Leviti- backdrop was generally accepting of male-male
cus 18:22 is a prohibition of cultic sexual activity. sex, provided that it occurred between consenting adults (Wenham 360), the Persian antipaThe Persian Vendidad also contains parallels thy toward cults may inform the negative view
that may shed some light on Leviticus. The Ven- of some male same-sex acts in Leviticus 18:22.
didad, part the Zend-Avesta, is a central text in While Leviticus makes no comparison between
Zoroastrianism.5 Although it is difficult for schol- males having sex with males and males having
ars to pinpoint a date for its written form, which sex with demons, the idea of sex with demons,
may start around the second century BCE, they attested in the Vendidad, does enter Jewish cirgenerally agree that like the Hebrew Bible, the cles in the post-exilic period. By the period of
Vendidad contains a much older verbal tradition Hellenistic Judaism, belief in sex with demons is
spanning centuries (Boyce 2). As such, its vers- clearly attested.
es may illuminate another attitude toward homosexuality that entered ancient Near Eastern The Hellenistic Jewish text in the pseudepithought as Persia’s influence grew in the middle grapha known as The Book of the Watchers,
1 Enoch 1-36, develops a mysterious passage
of the first millennium BCE.
in Genesis 6:1-4 in which angels take human
In Fargard 8, Verse 32, the Vendidad states that wives.6 The Book of the Watchers details how
a “man that lies with mankind as man lies with a group of angels described as the “watchers”
womankind, or as woman lies with mankind” is and as the “sons of heaven” notices the beauty
a Daeva. Daevas, whom the Vendidad considers of the daughters of the “sons of men,” humans,
evil beings, are similar to demons, and thus the and come down from heaven to take them as
Vendidad claims that someone who has done wives on earth. The heavenly beings choose
this act has engaged in sexual activity with de- earthly wives and “defile themselves with them,”
and the wives give birth to giants (Nickelsburg
mons:
and VanderKam 27). The language here clearly
This one is the man that is a worshiper of means that the watchers have sex with the womthe Daevas, that is a male paramour of en and that this act corrupts them. At this point,
the Daevas, that is a female paramour of as corrupted heavenly beings, the watchers are
the Daevas, that is a wife to the Daeva; functionally demons or malevolent angels, very
this is the man that is as bad as a Daeva, similar to Daevas. In The Satan: How God’s Exthat is in his whole being a Daeva; this is ecutioner Became the Enemy, Ryan Stokes sugthe man that is a Daeva before he dies, gests that the word “demons” in The Book of
and becomes one of the unseen Daevas the Watchers refers to the watchers themselves,
after death: so is he, whether he has lain the fallen angels who took human wives (138with mankind as mankind, or as woman- 141). In addition, the demons teach their wives
sorcery and give them knowledge in many fields
kind (Darmesteter 102).
of magic and science. The giants born of the
As evident from ancient cults like that of Ishtar, unions of watchers and their wives kill and eat
sex between people of the same sex was com- humans and sin against nature (Nickelsburg and
mon in religious ceremonies (Bottéro and Pet- VanderKam 25). Overall, then, the sexual activity
schow, section 2). The Vendidad’s connec6 The Book of the Watchers is the name of a section within
tion of such activities with the concept of sex the larger book of 1 Enoch. 1 Enoch is a work of Judean litwith demons may have informed the P source erature from the last centuries before the Common Era and is
of three pseudepigraphic Books of Enoch. Pseudepigraphic
authors: males lying with males, an activity one
is used to describe a text that tradition attributes to a famous
with cultic significance, is inherently demon- figure, in this case Enoch, where scholarly evidence points to
ic. Whereas the ancient Near Eastern cultural multiple authors over a period of years. The Books of Enoch
5 Zoroastrianism is an monotheistic Iranian religion that likely
influenced the Abrahamic religions (Duchesne-Guillemin).

are non-canonical, meaning they are not usually included in the
Hebrew Bible or Old Testament. 1 Enoch details supernatural
figures such as angels and demons (Collins 50-51).
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between humans and demons entails negative
consequences.

the Bible having any discernible meaning at all”
(452). Taken a step further, because the wording of Leviticus 18:22 and 20:13 is so unclear, the
The influence of Persian demonology on Ju- verses should not inform today’s society at all.
dean demonology has been well studied, but Beyond the general secular point that modern
confined mostly to the similarities between the laws should not be based on religious texts to
Iranian Gathas7 and the Two Spirits discourse begin with, laws that cannot be understood canin the Dead Sea Scrolls,8 as well as a possible not be enforced. The secularist would argue that
influence of the Aeshma Daeva9 on the demon it is all the more ridiculous to enforce secular
from the book of Tobit, Asmodeus (Stokes, “The laws based on a singular, unintelligible religious
Question” 358-360). The profound similarities laws against behavior that many view today as
within the Vendidad and the Watchers tradition harmless.
provide another point for exploring the influence of Persian demonology. Specifically, the The religious liberal tends to stress a prevailing
idea of demons having sex with humans could theme of embracing “the other,” which in this
illuminate one early entrance of Persian thought case means advocating for justice for gay peointo early Jewish demonology, a connection de- ple, especially the right to marry. Rather than
holding the entire Bible to be universal law, reliserving further study.
gious liberals understand the Bible as belonging
within its historical context, with real but limited
As important as the text and the historical con- application to today’s world. Religious liberals
texts of the authors are, readers’ understandings who believe it is possible to interpret Leviticus
of Leviticus 18:22 play the final role in how the 18:22—and that it should be followed once untext manifests itself in society, an approach in derstood—explain the law as applying only to
biblical studies known as reader-response theo- males in ancient Israelite society, or only to isry. Lesleigh Stahlberg, professor of Jewish Stud- sues of ritual purity, reproduction, or or Israelite
ies at Colgate University, identifies three differ- identity (Stahlberg 459).

Modern Interpretations

ent reader responses to Leviticus and the Bible
as a whole: the secularist, the religious conser- The religious conservative, in stark contrast, asserts the Bible as Word directly from God, holy,
vative, and the religious liberal (444).
perfect, and intended to apply to every aspect
of life for all time. Many who value this perspecLaws that cannot be understood
tive regard the verses in Leviticus as eternal laws
cannot be enforced. The secularist against homosexuality that have just as much
bearing today as they did for the ancient Israwould argue that it is all the more elites. Religious conservatives tend to stress the
ridiculous to enforce secular laws “plain-sense” understanding that the text considers homosexuality an “abomination” meriting
based on singular, unintelligible the death penalty and call for a “Judeo-Christian
tradition” of marriage.
religious laws.
The secularist begins by being “skeptical about As this investigation has demonstrated, the seriousness of the views of the authors of Leviticus
7 The Gathas, like the Vendidad, are Zoroastrian texts. They must be understood against their cultural backare significant for being among the oldest of the Zoroastrian
ground, which likely associated same-sex activscriptures.
8 The Dead Sea Scrolls include texts not widely accepted ity with cultic practices as well as demonology.
enough to be Hebrew Bible canon, including the Book of Tobit The “plain-sense” or “literal” meaning that conand the Book of Enoch (Collins 6-7).
servatives tend to tout is objectively not so. The
9 The Aeshma Daeva is the demon of “violence, fury, or the
common English translation that one must not
aggressive impulse” (Fredericksen).
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“lie with a male as one lies with a woman” is “interpretive, not literal” (Olyan 184). Furthermore,
the ban is not on an overall LGBTQ+ orientation,
which is a social-personal identity (Jackson 97).
Leviticus 18:22 and 20:13 certainly do not prohibit homosexuality as a concept, gay people,
any gay or other identities, and most forms of
gay sexuality. As for what the verses do prohibit,
knowledge of the cultures influencing Leviticus
must inform readers’ interpretations.

to enforce in contemporary society—with no regard for the original texts’ historical context and
linguistic uncertainty—has led to immeasurable
violence condemned in other parts of the Bible.

Many today seek to reconcile the idea of a timeless Bible with a constantly evolving concept of
sexual orientation. This conflict dominates discussion of religious homophobia, though textual and historical analysis suggests that Leviticus
18:22 does not ban homosexuality. When taking
into account the rejection of people identifying
The reality is that marriage
as LGBTQ+ by their families and faith groups,
traditions and expectations have the notion of a ban on homosexuality in Leviticus proves to be problematic. At a minimum,
differed vastly between Jews and the ban of sexual activity between males, as well
representations of homosexuality, are conChristians, and even within both of as
tradictory to the Holiness Code and alienate all
these groups throughout history. previously mentioned religious sects. If Leviticus
preaches hate toward the lying of males with
The common assumption of a “Judeo-Christian males, then the hatred toward gay males from
traditional marriage” between one man and one their families would have subverted the goal of
woman, which often fuels the claim that Leviti- family harmony in the Holiness Code. As such,
cus bans homosexuality, has a number of issues it is necessary to reexamine the law carefully
as well. The reality is that marriage traditions in order to reconcile the issues in the text. The
and expectations have differed vastly between new avenues created by interpreting the verse
Jews and Christians, and even within both of with attention to its original linguistic and culthese groups throughout history. The Bible of- tural contexts provide a positive future outlook
ten describes men with multiple wives without for the LGBTQ+ community and all who hold a
condemning the marriages or any of the par- stake in understanding these laws.
ties involved. Historically, Christians in the United States have defined marriage as a “contract
between two consenting non-African-American
adults of opposite gender,” “mutual support
between a man and one or more women (none
of whom could be African-American),” and “a
contract between two consenting adults of the
same race and opposite gender” (Stahlberg
443). These distinctly different definitions show
that the marriage ideal has evolved while intersecting with cultural concepts such as race and
gender. Today, increasing acknowledgment of
the non-equivalence of gender and sex further
complicates these definitions. Lastly, the use of
the Bible as an unchanging law, intended for
us as much as others throughout time, comes
with severe pitfalls. The Bible contains passages
that by “plain-sense” reading advocate slavery,
misogyny, the oppression of women, and even
genocide. Cherry-picking passages of the Bible
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Abstract
This paper examines how the Bitcoin-altcoin return relationship has evolved in
periods between 2015 and 2020. To understand this relation, we observe data
on the cryptocurrency Bitcoin and prominent altcoins Ethereum, Litecoin, Ripple,
Stellar, and Monero, which collectively represent over 90% of the market throughout the observed period. We employ a vector autoregressive model (VAR) to produce forecast error variance decompositions, orthogonal impulse response functions, and Granger-causality tests. We find evidence that Bitcoin return variation
has increasingly explained altcoin returns and that market inefficiency increased
between 2017 and 2020, as shown by increased Granger causality between Bitcoin and altcoins. These results align with the academic consensus that efficiency
within the cryptocurrency market varies substantially over time and that inefficiency has increased after 2017.The findings suggest that the properties of the cryptocurrency market are highly dynamic and that researchers should be hesitant to
generalize market properties observed during idiosyncratic periods.
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1. Introduction

Cryptocurrencies are an emerging asset class
characterized by their utilization of blockchain
technology, a distributed and public ledger of
financial transactions which create a certifiable
and guaranteed record (Crosby, 2016). The term
cryptocurrency comes from the cryptographic
consensus-keeping process which allows any
two willing parties to transact directly with each
other without the need for a trusted third party.
In contrast, cash and other types of transactions
typically rely on contract enforcement from social, political, and financial structures. Cryptocurrency transactions are decentralized, requiring a distributed and independent consensus
for market participation. While Bitcoin, the first
and largest cryptocurrency, has received most
institutional and academic attention, recent literature increasingly focuses on the relationship
between Bitcoin and the other cryptocurrencies,
commonly referred to as altcoins.
The cryptocurrency market has been characterized as inefficient. Corbet et al. (2020) found
evidence of bidirectional Granger causality between Bitcoin and altcoin returns.1 The presence
of Granger causality indicates that lags of one
variable improve capacity to predict another
variable, which in turn indicates market inefficiency. For example, if Bitcoin price returns
Granger cause2 Ethereum price returns, then
lags of Bitcoin return have non-zero coefficients
in a reduced form vector autoregressive (VAR)
equation.3
1 This analysis uses the term “returns” to refer to an appreciation or depreciation in the crypto-dollar exchange
rate. It is atypical to discuss a currency in terms of return—
exchange rates aside—given the face value of a fiat currency is fixed: a dollar is a dollar regardless of fluctuations
in real value.
2 A Granger-causality test is “an econometric hypothetical test for verifying the usage of one variable in forecasting another in multivariate time series data with a
particular lag” (Padav, 2021, “Granger Causality comes
to Rescue” section). Granger cause can be used as a verb
when one variable that occurs earlier in time “contains
data for forecasting” a second later variable (Padav, 2021,
“Granger Causality comes to Rescue” section).
3 “A reduced form VAR expresses each variable as a
linear function of its own past values, the past values of

According to Fama’s (1970) efficient market hypothesis, in an efficient market, all known information is reflected by an asset’s price. Therefore, an efficient market should not exhibit signs
of autocorrelation or Granger causality: past
information should not be predictive of future
information. Le Tran and Leirvik (2019) considered temporal changes to market efficiency and
foud that “before 2017, cryptocurrency-markets
are mostly inefficient .... [and] the cryptocurrency-markets become more efficient over time in
the period 2017–2019” (p. 1).
Like Corbet et al. (2020), this analysis investigates the dynamic relationship between Bitcoin
and altcoin returns. However, we expand upon
their work by exploring how Granger causality and forecast error variance decompositions
have changed over time.4 To do so, we segment our data into pre- and post-2017 periods,
selected because they align with the periods
of differing efficiency that Le Tran and Leirvik
(2019) noted. We then estimate a VAR model
to produce orthogonal impulse response functions and to observe trends in Granger causality
and forecast error variance decomposition. The
orthogonal impulse response function visualizes
how a shock to Bitcoin returns affects altcoin returns over time.
In both the hourly and daily data, impulse response functions reveal that a positive shock to
Bitcoin returns elicits a positive, statistically significant, and immediate response from altcoin
returns—indicative of strong return co-movement. We also find increased Granger causality
between cryptocurrencies in more recent periods. Variance decompositions show the proportion of altcoin return variation which can be
all other variables being considered, and a serially uncorrelated error term…. If the different variables are correlated with each other—as they typically are in macroeconomic applications—then the error terms in the reduced
form model will also be correlated across equations”
(Stock & Watson, 2001, pp. 102-103).
4 Forecast error variance decompositions reveal the
proportion of the variation in the return of an observed
cryptocurrency that can be attributed to shocks to themselves or another cryptocurrency.
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explained by Bitcoin return variation significantly increased over time in all observed cryptocurrency. Trends in both Granger causality and
variance decompositions provide evidence of
increased inefficiency within the cryptocurrency
market, a finding that aligns with current academic consensus but at odds with the work of
Le Tran and Leirvik (2019).

attributed the noted efficiency increase to the
heightened attention, volume, and liquidity associated with the 2017 cryptocurrency boom.
They also provided evidence that fluctuations
in market inefficiency can be related to idiosyncratic events, such as the hacking of the Mt. Gox
cryptocurrency exchange in 2014. We expand
upon this literature and estimate a VAR model
to consider the return co-movement of Bitcoin,
Ethereum, Litecoin, Ripple, Stellar, and Monero throughout their observable histories, for the
Bitcoin was created in 2009 by a programmer period before 2017, and for the period after. Acwith the pseudonym Satoshi Nakamoto. Naka- cordingly, we seek to identify trends in Granger
moto (2008) described how blockchain technol- causality and variance decomposition.
ogy solves the problem of maintaining network
integrity and consensus across independent and
potentially malicious actors.
Our analysis covers the cryptocurrencies Bitcoin,
Existing literature largely characterizes the cryp- Ethereum, Litecoin, Ripple, Stellar, and Monero.
tocurrency market as inefficient. Ciaian and Ra- Ethereum acts as a foundation for the creation
jcaniova (2018) observed the short-term and and deployment of blockchain smart contracts
long-term relationship between Bitcoin and and applications. Litecoin, Ripple, and Stellar
altcoin markets and provide evidence of short- emphasize transaction speed and capacity, and
term interdependence between exchange rates. Monero takes a privacy-oriented approach, priThese findings precede the work of Corbet et oritizing transaction anonymity.
al. (2020), who observed bi-directional Granger causality between Bitcoin and their selected These assets are selected because they collecbasket of cryptocurrencies. Recent work has tively represent over 90% of the market throughfocused on efficiency trends within the crypto- out the observed period. In addition, they are
currency market. Lo proposed in 2004 that mar- some of the oldest cryptocurrencies, giving the
ket efficiency evolves over time, known as the observational capacity to undertake this analadaptive market hypothesis (AMH). Chu (2019) ysis. Furthermore, these assets vary widely in
applied the AMH to the cryptocurrency market, terms of market capitalization, from roughly 3 to
providing evidence in support of time-varying 500 billion USD, allowing for a more representamarket efficiency. Brauneis and Mestel (2018) tive sample. Certain cryptocurrencies with large
and Wei (2018) investigated the causal forces market capitalizations, such as Cardano and Bibehind this variation, showing that increased li- nance Coin, are omitted as they are relatively
quidity in the form of volume and market access new assets and lack the extensive price history
has reduced evidence of inefficiency.
required to undertake this analysis.

2. Related Literature

3. Data

Le Tran and Leirvik (2019) expanded on these
temporal trends by considering efficiency differences in the pre- and post-2017 periods
and show that cryptocurrency markets largely became more efficient over time, a finding
which they acknowledge contradicts other recent results. Aligning with the work of Brauneis
and Mestel (2018), Le Tran and Leirvik (2019)
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We selected daily adjusted close data (in USD)
from Yahoo Finance beginning on 8/17/2015
and ending on 11/27/2020, with a total of 1,930
observations per cryptocurrency. We also incorporated hourly data provided by CryptoDataDownload to capture shorter-term dynamics in
the Bitcoin-altcoin relationship and to present
more robust results. The hourly data begins on

12/12/2017 at 9:00 p.m. and ends on 11/20/2020
at 7:00 a.m., a total of 25,765 observations for
each cryptocurrency. These date parameters are
selected to maximize the number of available
observations, given differing launch dates and
thus data availability amongst the chosen basket of cryptocurrency. Both CryptoDataDownload and Yahoo Finance are selected as they are
commonly cited existing literature and have an
extensive availability of data.
Table 1 shows the daily percentage change summary statistics for the selected cryptocurrencies,
calculated as the difference in natural logs. Ripple exhibits the widest range of return values,
followed by Stellar, Monero, Litecoin, Ethereum,
and Bitcoin. The return of each variable is abbreviated and referred to by its ticker symbol:
BTC (Bitcoin), ETH (Ethereum), XRP (Ripple), LTC
(Litecoin), XLM (Stellar), and XMR (Monero).
Table 1. Daily Percent Change

Initially, our variables for BTC, ETH, and LTC
are denominated in USD, XRP and XMR are denominated in BTC, and XLM is denominated in
ETH. To gain a dollar interpretation for all variables, we multiply our XRP/BTC and XMR/BTC
exchange rate vectors by the BTC/USD vector.
Likewise, we multiply our XLM/ETH vector by
our ETH/USD vector.
In this analysis, we also segment our data to observe structural changes over time. The first segmentation is into pre- and post-2017 periods.
The pre-2017 period begins on 8/17/2015 and
ends on 1/31/2017, and the post-2017 period
begins on 2/01/2017 and ends on 11/27/2020.
We selected the date parameters for this division to align with the work of Le Tran and Leirvik

(2019), who considered market efficiency in the
pre- and post-2017 periods.
To confirm the robustness of our results and reduce the chance of a data-snooping bias,5 we
considered an alternate data segmentation. In
this second segmentation, we split our observations into three roughly even periods. The
first period begins on 8/17/2015 and ends on
5/21/2017, the second begins on 5/22/2017
and ends on 2/23/2019, and the third begins on
2/24/2019 and ends on 11/27/2020.

4. Methodology

Our analysis employs a vector autoregressive
(VAR) model to gather three relevant types of
output: orthogonal impulse response functions,
Granger-causality tests, and forecast error variance decompositions.
We begin by gathering data and applying the
appropriate transformations outlined in the
data section. We then test for stationarity of
our time-series by employing augmented Dickey-Fuller tests and find that taking the difference
in natural logs of our variables imposes stationarity; all variables are i(1) stationary.6 Then, we
estimate a structural form VAR model to allow
for contemporaneous linkages between cryptocurrency returns. Ciaian and Rajcaniova (2018)
showed that Bitcoin and altcoin markets are interdependent, with Bitcoin return having a positive and statistically significant impact on altcoin
returns in the short term. Therefore, it makes
sense to allow for contemporaneous correlations and estimate a reduced form VAR. Due to
the identification issue present in structural form
5 Data snooping refers to “finding seemingly significant
but, in fact, spurious patterns in the data” (Lo, 1994, p.
59). According to Lo (1994), “data snooping is particularly problematic for financial analysis because of the large
number of empirical studies performed on the same data
sets. Given enough time, enough attempts, and enough
imagination, almost any pattern can be teased out of any
data set” (p. 59).
6 An i(1) stationary process refers to a system of data
that has been differenced a single time such that the
mean, autocorrelation, and variance do not change over
time, critical for estimating many time-series models.
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estimation, we utilize Cholesky decomposition
and estimate a recursive model. The selected
ordering for our reduced form model is BTC,
ETH, XRP, LTC, XLM, XMR. It should be noted
that the presented results are robust to multiple
orderings.

correlations. Beta0 represents a vector of intercept terms, phi and gamma represent matrices
of the lagged return coefficients, and epsilon
represents the random white noise component.

Table 3 shows the results of the lag length selection for each model. Only Model 2 (hourly
In the first application, the full return history of data) requires estimation with a VAR(2). All other
our variables is analyzed. We select optimal lag models can be estimated with a VAR(1).
lengths using the Schwarz information criterion,
and then obtain Granger-causality test results, Table 3. Lag Length Selection - SC Criterion
impulse response functions, and variance decomposition. This output is gathered for both
the daily and hourly data. Relevant output is
also obtained for segmentation 1 (pre- and post2017) and segmentation 2 (three even observation sets). As each segmentation could produce
a final model with a unique number of optimal
lags, we run selection tests for each. Accordingly, seven different possible final models can be
In the unsegmented hourly data beginning on
estimated, shown in Table 2.
12/12/2017 and ending on 11/20/2020, we find
evidence of bidirectional Granger causality in all
Table 2. Model Estimation
variables. Granger-causality tests on the unsegmented daily data, beginning on 8/17/2015 and
ending on 11/27/2020, show that all cryptocurrencies except Monero Granger cause at least
one other cryptocurrency, a sign of market inefficiency. The results of both tests are shown in
Table 4.

5. Results

Table 4. Granger-causality Test Results

For the final model estimation, we find that a
VAR(1) is optimal for analyzing all daily data
segmentations (Models 1, 3–7 in Table 2), as
specified by Equation 1. We find that a VAR(2) is
optimal for hourly data (Model 2 in Table 2), as
specified by Equation 2.

Impulse responses from the unsegmented hourly and daily data show that a positive shock to
Bitcoin return elicits a positive response from
altcoins in the first period. In the hourly data,
Yt, Yt-1, and Yt-2 represent return vectors of the six this effect becomes negative and statistically
selected cryptocurrencies and their first and sec- significant until period 4. The hourly impulse
ond lags. Beta represents a coefficient matrix of response results for Ethereum, Ripple, Litecoin,
the return values allowing for contemporaneous and Monero are shown in Figure 1.
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Figure 1. Altcoin Hourly Impulse Response Results
Ethereum Response

The results of the variance decompositions show
altcoins play little role in explaining Bitcoin variation. Bitcoin explains roughly 99.6% of its own
variation. These findings are shown in Figure 2.

ETH

Figure 2. BTC Variance Decomposition

95% Bootstrap Cl, 100 runs

Litecoin Response

LTCr

Figures 3 and 4 reveal a significant portion of altcoin variation can be attributed to Bitcoin. Specifically, 28.4% of Ethereum variation and 32%
of Monero variation are explained by Bitcoin
variation in the full unsegmented time series.
Figure 3. ETH Variance Decomposition
95% Bootstrap Cl, 100 runs

XRPr

Ripple Response

Figure 4. XMR Variance Decomposition
95% Bootstrap Cl, 100 runs

XMRr

Monero Response

95% Bootstrap Cl, 100 runs
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We then turn to the results of our two data segmentations: the pre- and post-2017 cut and the
segmentation into three even periods. In Granger-causality tests for pre-2017 data, we find no
evidence of any Granger causality. However, in
the post-2017 period, we find evidence that all
cryptocurrencies, except for Monero, Granger
cause each other—an indication of increasing
inefficiency between the two periods. The results of the pre- and post-2017 Granger-causality tests are shown in Table 5.
Table 5. Granger-causality Tests

Figure 5. XLM Pre- and Post-2017 Variance Decomposition

Period

Figure 6. XMR Pre- and Post-2017 Variance Decomposition

Trends in variance decompositions reveal that
Bitcoin initially plays a very small role in pre2017 altcoin return variation. However, in the
post-2017 period, Bitcoin variation explains a
significant portion of altcoin return variation.
Roughly 4.4% of Stellar’s return variation can be
attributed to Bitcoin variation in the pre-2017
period, and 21.8% can be explained in the post2017 period. Similarly, 9% of Monero’s return
variation can be attributed to Bitcoin variation
in the pre-2017 period, and 45.5% can be explained in the post-2017. Figures 5 and 6 show
pre- and post-2017 variance decompositions for
Stellar and Monero.

Period

Figure 7. LTC Variance Decomposition in Periods 1, 2, and 3

The results from the second segmentation
(three even periods) support the first. As in the
pre- and post-2017 periods, the proportion of
altcoin return variation attributed to Bitcoin increases substantially over time. In period 1,
24.5% of Litecoin variation is attributed to BitPeriod
coin, 44.7% in period 2, and 65.1% in period 3.
Figure 7 shows the variance decomposition for Figure 8 shows the variance decomposition for
Ripple in the three periods. For Ripple, Bitcoin
Litecoin in each of the three periods.
explains .8% of the variation in period 1, 22.7%
in period 2, and 49.5% in period 3.
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Figure 8. XRP Variance Decomposition in Periods 1, 2, and 3

dence that Bitcoin, Ethereum, or Litecoin Granger cause at least one other variable, but in period 3 (2/24/2019 to 11/27/2020) we do.
Figure 10. XLM Variance Decomposition in Periods 1, 2, and 3

Period

Figure 9 shows the variance decomposition for
Ethereum in the three periods. For Ethereum,
Bitcoin explains 2% of the variation in period 1,
43.8% in period 2, and 72.8% in period 3.

Period

Figure 11. XMR Variance Decomposition in Periods 1, 2, and 3

Figure 9. ETH Variance Decomposition in Periods 1, 2, and 3

Period

Period

Table 6. Granger-causality Test Results

Figure 10 shows variance decomposition for
Stellar in the three periods. For Stellar, Bitcoin
explains 2.1% of the variation in period 1, 22.5%
in period 2, and 42.3% in period 3.
Figure 11 shows the variance decomposition for
Monero in the three periods. For Monero, Bitcoin explains 8.5% of the variation in period 1,
42.9% in period 2, and 63.2% in period 3.
Granger-causality results in the second segmentation align with those of the first (see Table 4)
and reveal the presence of increased Granger
causality in more recent periods. Table 6 Granger-causality test results shows how in period 1
(8/17/2015 to 5/21/2017), we do not find evi-

6. Discussion

In both hourly and daily data, we find evidence
that a positive shock to Bitcoin returns initially
elicits a positive, statistically significant, and immediate response from altcoins—a sign of return co-movement. In the hourly data, this effect
becomes negative and statistically significant
until period 4. The variance decompositions
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show that Bitcoin explains a significant portion
of altcoin return variation but that altcoins do
not explain Bitcoin return variation. A surprising
trend present in both data segmentations is the
substantial increase in the portion of altcoin return variation that can be attributed to Bitcoin
return variation. Over time, Bitcoin return variation has increasingly explained variation in altcoin returns. The results of the Granger causality
show that in the pre-2017 period, no cryptocurrency Granger causes another. However, in the
post-2017 period, we find evidence of Granger
causality in all cryptocurrencies except Monero,
a trend that is also present in the second data
segmentation.
These results align with the academic consensus
that efficiency within the cryptocurrency market
varies substantially over time and that inefficiency has increased in more recent periods. However, these findings are at odds with the work of Le
Tran and Leirvik (2019), who observe increased
efficiency over time. One explanation could be
methodological differences; Le Tran and Leirvik
acknowledge their work may be at odds with
existing research due to their use of the Adjusted Market Inefficiency Magnitude estimator to
measure fluctuations in efficiency. Furthermore,
the employed approach of creating several discrete sub-periods within the data can be subject
to a data-snooping bias. As a result, the pattern
of increased inefficiency within the selected data
segmentations may not be representative. Future research can improve upon the employed
methodology by utilizing a rolling window approach to avoid a data-snooping bias and gathering higher-frequency data for a wider variety
of cryptocurrencies. Furthermore, future work,
especially with a long-term time horizon, should
utilize models allowing for a non-constant error
term variance, like ARCH variants.
To expand upon this work, future research can
incorporate higher-frequency data from multiple
exchanges and include a wider basket of cryptocurrencies. In addition, “meme” coins, which are
coins that were started as jokes but now have
serious market value, such as Dogecoin (DOGE)
52

James Madison Undergraduate Research Journal

or Shiba Inu (SHIB), may exhibit unique properties and should be considered as well. Future
research should also pay more consideration to
the influence outside shocks, like the Covid-19
pandemic, have on the cryptocurrency market.
Le Tran and Leirvik (2019) show that efficiency is
significantly influenced by idiosyncratic events.
The presented analysis observes data that occurred during the Covid-19 pandemic, which
may have contributed to the stark difference
in results. Researchers should understand that
the properties of the cryptocurrency market are
highly dynamic and should be hesitant to generalize market properties observed during idiosyncratic periods.
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The Conquest of Milk

The Rise of Lactase Persistence and the Fall of
Scandinavian Hunter-Gatherers

Nicholas Mays

Photo credit: “Glacier National Park” via Unsplash

Abstract
Over half of the global human population suffers from lactase nonpersistence, a
condition marked by losing the ability to digest lactose after infancy. However,
a minority of the global population, primarily located in Central and Northern
Europe, has a genetic mutation that results in lactase persistence, which is the
continued ability to process lactose after infancy. This interdisciplinary paper synthesizes research in archaeology, cultural anthropology, evolutionary biology, and
archaeogenetics to explore the origin and rise of lactase persistence in Europe and
its contribution to the end of hunter-gatherer societies in Scandinavia. Drawing on
gene-culture coevolutionary theory, the paper argues that lactase persistence was
introduced to Scandinavia by an outside culture and attempts to identify the geographical and cultural origin of the genetic mutation.
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The majority of humanity is lactose intolerant.
However, in Central and Northern Europe, lactose tolerance, brought on by a condition called
lactase persistence is extremely common.1 This
has not always been the case; research shows
that European lactase persistence was quite infrequent until the beginning of the Bronze Age
(ca. 3000 BCE, which is fairly recent in evolutionary terms) when it spiked in frequency towards
that observed in modern Europe. Around the
time of lactase persistence’s spread, the last
hunter-gatherer cultures in Scandinavia disappeared from the archaeological and genetic record. Is there a connection between these two
apparently unrelated phenomena? This paper
synthesizes information from the fields of archaeology, molecular biology, evolutionary biology, and archaeogenetics to address the origin
of lactase persistence in Europe and the prehistoric lifestyles that enabled its spread. It uses
this information to argue that the consumption
of dairy products helped bring about the end of
hunter-gatherers in Scandinavia.

Physiological, Chemical, and Genetic
Components of Lactase Persistence

In Northern Europeans, especially those of
Swedish, Danish, and British ancestry, LP is
strongly correlated with the presence of a single-nucleotide polymorphism (SNP). This SNP is
known as rs4988235 and is located in the gene
MCM6. Other SNP variants have been implicated in LP, but rs4988235 is the one most often
observed among LP-affected Europeans.4 More
generally, it has been shown to have a stronger
role in governing LP expression than any other related SNP. Experiments on rats transfected
with human DNA containing rs4988235 demonstrated a 2.8-fold induction of lactase promoter
activity when compared with nonpersistent rats.
Meanwhile, rats transfected with other LP-associated SNPs demonstrated much lower induction of the promoter.5 Finally, LP is an autosomal
dominant trait, meaning individuals heterozygous at rs4988235’s location have high enough
levels of lactase activity to allow lactose digestion, though it is possible for them to experience
bouts of LNP-like symptoms.6

LP and rs4988235 in Europe

Lactase persistence is strongly associated with
rs4988235 in people of Northern European deLactase persistence (LP) is a genetic condition scent. LP is extremely widespread among those
defined as the continuous production of the en- groups, 7with an estimated frequency between
zyme lactase-phlorizin hydrolase after the end 73–95%. It occurs so often that LP has nearly8
of weaning in infancy. The enzyme allows for the become a fixed component in the gene pool.
digestion of the milk sugar lactose by splitting
its beta-glycosidic bond. This process reduces Amerindian Chilean Population: A Case-Control and PopulaStudy.” BMJ Open, no.1 (September 2011): e000125,
lactose to its simple sugar subunits: glucose and tion-Based
2, https://doi.org/10.1136/bmjopen-2011-000125.
galactose. The enzyme is produced through the
4 Sean Myles et al., “Genetic Evidence in Support of a Shared
action of the gene lactase (LCT). The gene en- Eurasian-North African Dairying Origin.” Human Genetics 117,
codes a preproprotein that is processed into a no. 1 (April 2005): 40, https://doi.org/10.1007/s00439-0051266-3.
matured lactase enzyme.2 After infancy, LCT ac5 Lynne C. Olds and Eric Sibley, “Lactase Persistence DNA
tivity slows and eventually stops, which results in Varient Enhances Lactase Promoter Activity In Vitro: Functional
lactase nonpersistence (LNP) and the inability Role as a Cis Regulatory Element.” Human Molecular Genetics
12, no. 18 (September 2003): 2334, https://doi.org/10.1093/
to digest milk sugars. LNP is an ancestral trait hmb/ddg244.
in humans, affecting approximately 65% of the
6 Nana Yaa Baffour-Awuah et al., “Functional Significance of
Single Nucleotide Polymorphisms in the Lactase Gene in Diverse
global human population.3
1 A glossary offering working definitions of the terms and
acronyms uesd in this paper is available on page 61.
2 NCBI, “LCT Lactase [Homo Sapiens (Human)],” updated
January 25, 2022, https://www.ncbi.nlm.nih.gov/gene?cmd=retrieve&dopt=default&list_uids=3938&rn=1.
3 Eugenia Morales et al., “The European Lactase Persistence
Genotype Determines the Lactase Persistence State and Correlates with Gastrointestinal Symptoms in the Hispanic and

US Patients and Evidence for a Novel Lactase Persistence Allele
at -13909 in Those of European Ancestry.” Journal of Pediatric
Gastroenterology and Nutrition 60, no. 2 (February 2015): 183,
https://doi.org/10.1097/MPG.0000000000000595.
7 Yuval Itan et al., “The Origins of Lactase Persistence in Europe.” PLOS Computational Biology 5, no. 8 (August 2009):
e1000491, https://doi.org/10.1371/journal.pcbi.1000491.
8 Anke Liebert et al., “World-Wide Distributions of Lactase
Persistence Alleles and the Complex Effects of Recombination
and Selection.” Human Genetics 136, no. 11 (October 2017):
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Occurrence of LP in other global populations,
especially those in Africa and the Middle East, is
more varied compared to Europe and cannot be
accounted for by rs4988235 in those groups.9
Though rs4988235 is seen in other global populations, it is most common in Northwestern Europe, with decreasing frequency as populations
move further south and east. It is also common
in the United States, where a large portion of
the population is of European descent.10
Despite its current prevalence among Europeans, LP was a rare occurrence in prehistoric Europe. Imputation from genomic analysis of Europeans who lived during the Bronze Age (ca.
3000–1000 BCE) has shown that the frequency of LP was approximately 10%, while that of
rs4988235 was about 5%, a significant difference from modern frequencies.11 It is also apparent now that the SNP was strongly positively selected for, considering the evolutionarily
short timespan within which it has spread and
the wide geographical range it has covered. The
period during which LP became commonplace
in Europe mostly coincides with the disappearances of the final hunter-gatherer cultures in the
region. The following sections explain the speed
of LP’s spread by analyzing prehistoric European
lifestyles, migrations, and the concept of Neolithization, particularly in terms of gene-culture
coevolutionary theory.

Hunter-Gatherers and European
Neolithization

Neolithization was adopted sporadically across
Europe and in most regions did not occur until
thousands of years after its inception in the Fertile Crescent. In Central Europe, the sedentary
and agriculture-based way of life was introduced
by the Linearbandkeramik (LBK) culture ca. 5500
BCE, which originated in the Carpathian (or Pannonian) Basin, modern Hungary. The LBK spread
into Central Europe, including Germany, persisting until approximately 4900 BCE, after which
multiple successive culture groups sprung up
over time.15 It was not until ca. 4700 BCE that
agriculture, including the use of domestic cattle and sheep, made its way into Scandinavia,
close to 80 years after its general introduction
in Central Europe. The first established farming
community in the southern part of Scandinavia,
associated with a culture known as the Trichterbecherkultur (TRB), began around 4000 BCE.16
However, hunter-gatherer cultures continued to
live in Northern Europe (including Sweden, Poland, and Northern Germany) until about 2000

1445, https://doi.org/10.1007/s00439-017-1847-y.
9 Itan et al. “The Origins of Lactase Persistence in Europe,” 1.
10 Dallas M. Swallow, “Genetics of Lactase Persistence
and Lactose Intolerance.” Annual Review of Genetics 37 (December 2003): 202, https://doi.org/10.1146/annurev.genet.37.110801.143820.
11 Morten E. Allentoft et al., “Population Genomics of
Bronze Age Eurasia.” Nature 522 (June 2015): 171, https://doi.
org/10.1038/nature14507. The Bronze Age began at different
times that varied between culture groups
12 Jean-Jacques Hublin et al.,“Initial Upper Palaeolithic
Homo Sapiens from Bacho Kiro Cave, Bulgaria.” Nature 581
(May 2020): 299, https://doi.org/10.1038/s41586-020-2259-z.

13 Lucy J. E. Cramp et al., “Neolithic Dairy Farming at the
Extreme of Agriculture in Northern Europe.” Proceedings of the
Royal Society: B Biological Sciences 281, no. 1791 (September
2014): 20140819, 1, https://doi.org/10.1098/rspb.2014.0819.
14 Samuel Bowles and Jung-Kyoo Choi, “The Neolithic Agricultural Revolution and the Origins of Private Property.” Journal
of Political Economy 127, no. 5 (July 2019): 2192, https://doi.
org/10.1086/701789.
15 Anna Szécsényi-Nagy et al., “Tracing the Genetic Origin
of Europe’s First Farmers Reveals Insights into Their Social Organization.” Proceedings of the Royal Society B: Biological Sciences 282, no. 1805 (February 2015): 20150339, 2, https://doi.
org/10.1098/rspb.2015.0339.
16 Helena Malmström et al.,“Ancient Mitochondrial DNA
from the Northern Fringe of the Neolithic Farming Expansion
in Europe Sheds Light on the Dispersion Process.” Philosophical Transactions of the Royal Society B: Biological Sciences 370,
no. 1660 (January 2015): 20130373, 1, https://doi.org/10.1098/
rstb.2013.0373.

Anatomically modern humans have occupied
Europe since at least 45 thousand years ago.12
The dominant subsistence strategies for those
people were fishing, hunting, and gathering.
Agriculture and animal domestication originat-
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ed around the eleventh or twelfth millennium
BCE outside of Europe in the Fertile Crescent
and over time spread westward (figure 1).13 The
development of agriculture was a major part of
the period known as the Neolithic Revolution
ca. 10000 BCE, which saw profound changes
in food production techniques as well as a transition away from nomadic hunter-gatherer lifestyles towards sedentary and settled lifestyles.14
These changes are collectively known as Neolithization.
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Figure 1: The expansion of agriculture into Europe. Each year given approximates the establishment of major agricultural communities. Agriculture originated in the Fertile Crescent (red/brown) and expanded westward over several millennia. Years are given
as BC. From “Expansion of farming in western Eurasia, 9600 - 4000 cal BC (update vers. 2021.2)” by Gronenborn/Horejs/Börner/
Ober licensed under CC BY-4.0.

BCE, when one of the last remaining groups, the
Pitted Ware Culture (PWC), disappeared from
the archaeological record.17

Simple examples of traits that specific cultural
practices can select for include eye/hair color,
skin tone, and musculature. Purposeful modification of the relationship between organisms
and their environment is called niche construction. Human behaviors that interact with the
The Relationship between Behavior
environment, such as domestication of animals
and Genetics
for pastoral use, are examples of cultural niche
Gene-culture coevolutionary theory, also known construction, modification of the environment in
as dual-inheritance theory, is a conceptual accord with cultural practices. In the context of
framework in which evolutionary mechanisms prehistoric studies, gene-culture coevolution is
such as natural selection can be described in best understood as humanity’s manufacturing of
terms of their relation to cultural practices and its own evolutionary pressures through cultural
behaviors.18 Cultural practices encourage or dis- niche construction.19
courage certain behaviors or value certain traits,
indirectly encouraging evolutionary processes LP is considered a textbook example of gene-culspreading or removing genes from the group. ture coevolution. Globally, all SNPs associated
with LP, rs4988235 included, appear among cul17 Helena Malmström et al., “Ancient DNA Reveals Lack of tures in which archaeological evidence demonContinuity between Neolithic Hunter-Gatherers and Contemstrates a connection with a pastoral lifestyle.20
porary Scandinavians.” Current Biology 19, no. 20 (September

Lactase Persistence and
Gene-Culture Coevolution

2009): 1758, https://doi.org/10.1016/j.cub.2009.09.017.
18 José M. Causadias and Kevin M. Korous, “How Are Genes
Related to Culture? An Introduction to the Field of Cultural Genomics” in The Handbook of Culture and Biology, edited by José M. Causadias, Eva H. Telzer, and Nancy Gonzales
(Hoboken: John Wiley & Sons, Inc., 2017): 156-157, https://doi.
org/10.1002/9781119181361.

19 Kevin N. Laland, “Exploring Gene-Culture Interactions:
Insights from Handedness, Sexual Selection and Niche-Construction Case Studies.” Philosophical Transactions of the Royal
Society B: Biological Sciences 363, no. 1509 (September 2008):
3578, https://doi.org/10.1098/rstb.2008.0132.
20 Lin Fang et al., “The Human Lactase Persistence-AssociatVolume 9
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For the purposes of this discussion, “pastoralism” describes the use of animals by mostly nomadic people for food, especially dairy
products. Initially, rs4988235 was rare in Bronze
Age Europe but underwent a burst of positive
selection over a large geographical area. There
must have been a significant dietary change that
accommodated the spread of LP and caused
rs4988235 to become a positively selected trait.
That dietary change may have been associated
with adoption of pastoral cultural traits, implying a continent-wide cultural shift towards the
care of dairying animals. Therefore, this change
in culture should be associated with a change
in genetic frequencies. It follows, too, that if
rs4988235 was originally so infrequent, there
was almost certainly no selective pressure being exerted on prehistoric Europeans for the
SNP. Consumption of dairy products and the
husbandry of dairying animals must have been
nearly nonexistent, as the lack of LP-expressing
individuals would preclude any need for raising
animals expressly for dairying. Due to this lack
of dairying practices in Europe, gene-culture
coevolutionary theory suggests that the practice of pastoralism was introduced into Europe
by an outside group and was not a novel development within Europe. What conditions allowed
the SNP’s rapid spread? How did this group influence the selection of rs4988235?

end. Additionally, it has been shown that modern
Berber peoples of North Africa across multiple
ethnic groups, located primarily in Morocco and
Algeria, possess the rs4988235 SNP in frequencies of approximately 15% across the groups.
The SNP forms part of a haplotype shared between Berbers and Europeans, though in Berbers the SNP is not as strongly correlated with
LP as in Europeans.22 It is plausible, based on
further genetic analysis, that the SNP originated in Southwestern/Central Asia.23 These facts
discount a potential LBK-based origin of LP in
Europe.

Lactase Persistence and the
End of Hunter-Gatherers
A Central Asian Origin for
European Lactase Persistence

If the SNP did not come from the LBK, then from
where? A Central Asian origin of European LP is
strongly supported. Beginning with the onset of
the Bronze Age, ca. 3000 BCE, European populations received genetic input from migrating
Caucasian groups, particularly those of the nomadic, pastoralist Yamnaya culture group from
the Pontic-Caspian steppe (figure 2).24 The Pontic-Caspian steppe occupies much of modern
Eastern Europe and Central Asia, from the Black
Sea to the Caspian Sea. These migrations may
have had a violent character to them, as the unlow distribution of Steppe-associatIntroduction of rs4988235 in Europe expectedly
ed genes on X chromosomes present in modern
Computer simulations suggest that rs4988235
Europe implies that the migrating waves were
began to undergo selection around 5500 BCE in
highly male-biased, potentially representing
a region between the Central Balkans and Cenconquest.25 Importantly, they carried rs4988235
tral Europe.21 However, this does not necessarily
in much higher frequencies than their contemimply that the SNP originated there. This timing
porary European counterparts.26
would associate the selection with the arrival of
the Linearbandkeramik (LBK) culture in Central
22 Myles et al., “Genetic Evidence in Support,” 35.
Europe. It would be easy to attribute the spread
23 Wolfgang Haak et al., “Ancient DNA from European Early
of LP to the expansion of LBK peoples based
Neolithic Farmers Reveals Their Near Eastern Affinities.” PLoS
solely on this fact, but the general frequency of Biology 8, no. 11 (November 2010): e1000536, 9, https://doi.
rs4988235 in Europe was as low as 5% until well org10.1371/journal.pbio.10005366.
24 Allentoft et al., “Population Genomics,” 168. Caucasian
into the Bronze Age, many years after the LBK’s
ed SNP—13910*T Enables In Vivo Functional Persistence of Lactase Promoter—Reporter Transgene Expression.” Human Genetics 131, no. 7 (January 2012): 1153, https://doi.org10.1007/
s00439-012-1140-z.
21 Itan et al. “The Origins of Lactase Persistence in Europe,”
3.
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refers to groups originating from the Caucasus region, located
between the Black Sea and Caspian Sea.
25 Amy Goldberg et al., “Ancient X Chromosomes Reveal
Contrasting Sex Bias in Neolithic and Bronze Age Eurasian
Migrations.” Proceedings of the National Academy of Sciences 114, no. 10 (March 2017): 2660, https://doi.org/10.1073/
pnas.1616392114.
26 Goldberg et al., “Ancient X Chromosones,” 2661.

Figure 2: The general location of the Pontic-Caspian Steppe, which is the region from which the Yamnayan culture groups originated. From “Ecoregion PA0814.svg” by Terpischores licensed under CC BY-SA 3.0.

The Yamnayans brought not only their pastoral herding skills, but also their technology and
cultural practices. They were apparently quite
skilled at metallurgy, for instance, and possibly introduced the linguistic ancestor of some
modern European languages.27 The timing of
the arrival of the Yamnaya Steppe herders coincides almost perfectly with the apparent rise
in frequency of rs4988235 within Europe. These
facts indicate that Yamnayan contributions to
Europe were immense and potentially promoted the most sweeping changes to European life
since the advent of agriculture. The rapid nature
of the Yamnayan spread (especially its genetics
and language) lends further credence to the
proposed violent character of their migrations.
If so, here is a curious example of gene-culture
coevolution, as the adoption of dairying by Europeans was not a natural development on their
27 Viktor I. Klochko, “Yamnaya Culture Hoard of Metal Objects, Ivanivka, Lower Murafa: Autogenesis of ‘Dniester Copper/
Bronze Metallurgy,’” Baltic-Pontic Studies 22, no. 1 (August
2018): 226, https://doi.org/10.1515/bps-2017-0027; Wolfgang
Haak et al., “Massive Migration from the Steppe was a Source
for Indo-European Languages in Europe.” Nature 522, no. 7555
(June 2015): 207, https://doi.org/10.1038/nature14317.

part but instead one possibly foisted onto them
by a conquering people. The relatively sudden
injection of rs4988235 into the European gene
pool by migrating Yamnayans allowed for dairying by a group of people who previously had no
reason to do so. In either case, violent or non-violent, it is possible European LP traces its origins to Central Asia.

Genetics of Modern Swedes and
Lactase Persistence

The Pitted Ware Culture (PWC) seems to have
begun ca. 3300 BCE in Sweden, well after the
emergence of the Trichterbecherkultur (TRB),
meaning hunter-gatherers and agriculturalists
existed in parallel for close to a millennium in the
region.28 Yet the PWC has left little to no trace
on the genetic makeup of modern Swedes,
while agriculturalist groups, primarily the TRB,
have been conclusively shown to be major genetic contributors to modern Swedes.29 The lack
of genetic input from the PWC can imply that
the current proliferation of LP among Swedes is
directly attributable to the TRB. This comes de28 Malmström et al., “Ancient DNA,” 1758.
29 Malmström et al., “Ancient DNA,” 1759.
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spite the Swedes’ and PWC’s proximity, which
lasted for centuries. Genetic admixture between
them apparently did not occur, certainly not in
any meaningful way. It is likely that the PWC was
not absorbed into the TRB; they did not adopt
agricultural practices and were replaced by agriculturalists.30

ability to consume dairy products did confer
advantages to individuals with LP—especially
considering the apparent benefit dairy would
provide in terms of caloric content, vitamins, nutrients, and hydration—the fact that many modern Central Asian cultures have never seen the
same spread of rs4988235, despite dairy products being a large part of their diet, points to
The lack of PWC genetics in modern Sweden, the possibility that the single-nucleotide polyagainst their previously lengthy coexistence with morphism (SNP) does not necessarily contribute
an agriculturalist group, strongly implies that LP an evolutionary benefit.31
provided a major advantage to the TRB that enabled them to outcompete their hunter-gatherer LP was likely introduced to Europe by Steppe
counterparts. This advantage, whatever its na- nomads from Central Asia. Paramount to this
ture, led to the PWC’s end. A hypothetical recon- paper’s entire discussion is a “chicken-orstruction of events can be outlined: LP was infre- egg” question regarding whether pastoralism
quent in Europe during most of the time that the emerged before or after the SNP became comtwo groups shared a range. However, when the mon among those people. This question opens
condition was introduced—possibly by force— other avenues for future research. For example,
by technologically-advanced Yamnayan Steppe the Botai culture, a separate prehistoric culture
herders, PWC hunter-gatherers disappeared originating in modern Kazakhstan, practiced norelatively quickly. This is attributable directly to madic pastoralism, with evidence showing that
the rapid proliferation of LP and simultaneous they relied on mare’s milk as an important diadoption of dairying by early European peo- etary source. However, modern Steppe herders,
ples. The long-established lifestyle of farming who rely heavily on dairy products and occupy
and animal husbandry accommodated dairying the same general area the Botai lived in, have
exceedingly well, providing an environment of LP phenotypic frequencies of only 12–30%, constrong positive selection for LP. Because of their siderably lower than Europe.32 Additionally, the
lifestyles the PWC, and other hunter-gatherers initial entry of LP into the gene pool of the Yamby extension, prohibited LP from spreading eas- nayan steppe peoples is a mystery, as evidence
ily. Perhaps the PWC lost enough territory to mentioned previously shows that rs4988235
the expanding TRB population that they were originated in the general area of the Balkans.
left with little land to forage or hunt on. As a re- Tracing its movements from there to the Ponsult, the PWC were eventually outcompeted by tic-Caspian steppe is a consideration for examgroups who could take advantage of LP.
ination in a future paper.

Conclusion

Research has established the correlation between the disappearance of hunter-gatherers
and the spread of LP, using the Pitted Ware Culture as an example. However, it is possible that
this correlation is illusory. Despite the evidence
presented here, it is not apparent whether LP
conferred any adaptive benefit to early Europeans. While it would seem highly likely that the
30 Helena Malmström et al., “High Frequency of Lactose Intolerance in a Prehistoric Hunter-Gatherer Population in Northern
Europe.” BMC Evolutionary Biology 10, no. 89 (March 2010):
2862036, 6, https://doi.org/10.1186/1471-2148-10-89.
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Issues concerning the difficulties associated
with limited evidence originating from prehistoric peoples prevent any definite statement
concerning LP’s origin. Due to many obstructing factors, such as DNA degradation, it remains
challenging to generate any conclusive image of
the genetics of prehistoric Europe, whether concerning migration patterns or population-wide
31 Laure Segruel et al., “Why and When Was Lactase Persistence Selected for? Insights from Central Asian Herders and
Ancient DNA.” PLoS Biology 18, no. 6 (June 2020): e3000742,
2, https://doi.org/10.1371/journal.pbio.3000742.
32 Segruel et al., “Why and When Was Lactase Persistence
Selected for?” e3000742, 2.

gene frequencies. However, this paper’s close
analysis and careful synthesis of the information
currently available shows a powerful correlation
between LP and the fate of hunter-gatherer cultures.

Linearbandkeramik (LBK): A prehistoric culture
that probably introduced agriculture to Europe
ca. 5500 BCE; originated in and around modern
Hungary

Neolithization: A process defined by the adoption of agriculture and animal husbandry that
Autosomal dominant trait: A physical, observ- led to major social and cultural change; began
able trait of an organism that is expressed even in Europe roughly 6000 BCE
if only one gene in a pair of chromosomes conPitted Ware Culture (PWC): A prehistoric hunttains the DNA sequence that causes it
er-gatherer culture inhabiting northern Europe
Beta-glycosidic bond: A type of chemical bond until ca. 2000 BCE; seemingly the last hunter-gatherer group to exist in the region
that links one sugar molecule to another

Glossary

Bronze Age: A period marked by the extensive Preproprotein: A gene product that must be
use of bronze in material culture; occurred in chemically “processed” to create a functional
protein
northern Europe ca. 2000 BCE
Galactose: The most abundant simple sugar (or Single-nucleotide polymorphism (SNP): An almonosaccharide); extremely important for ener- teration in a DNA sequence that occurs when
one nucleotide base is substituted for another
gy metabolism
and is present in at least 1% of a given populaGenetic admixture: The “shuffling” of genes tion
resulting from interactions between two previTrichterbecherkultur (TRB): The first known
ously isolated or physically separated groups
agricultural group in Scandinavia ca. 4000 BCE,
Glucose: A monosaccharide that combines with known in English as Funnel Beaker Culture
glucose to form lactose, the primary sugar component of dairy products
Lactase nonpersistence (LNP): A condition
where the enzyme lactase stops being produced
after childhood, leading to lactose intolerance
Lactase persistence (LP): A condition marked
by continuous synthesis of lactase after childhood, leading to lactose tolerance
Lactase-phlorizin hydrolase: Also simply lactase; an enzyme responsible for breaking down
lactose, a milk sugar, to make it possible to digest lactose
LCT: The gene that is responsible for producing
lactase, and therefore, digestion of lactose
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CELEBRATING NINE VOLUMES
Check out Volumes 1–9 of JMURJ! Through nine volumes, the James Madison
Undergraduate Research Journal has sought to promote, publish, and share JMU
undergaduate research and scholarship. All JMURJ volumes are available through
JMU’s Scholarly Commons platform at http://commons.lib.jmu.edu/jmurj/.

For more information, including submission guidelines, publishing history, and
steps to become a board member, visit our website at www.jmu.edu/jmurj/.
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